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Executive Summary 
 
 
The Montana Department of Environmental Quality (DEQ), with the assistance of the U.S. 
Environmental Protection Agency (EPA) Region 8, has conducted a five-year review of the 
response actions implemented at the Montana Pole and Treating Plant (MPTP) site, 
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) 
Information System (CERCLIS) ID MTD986073583 in Silver Bow County, Montana.  DEQ is 
the lead agency for this site and is therefore responsible for conducting the review.  This Five-
Year Review covers the period from June 2006 through June 2011.  This represents the third 
Five-Year Review of the remedial actions implemented at the MPTP site (referred to herein as 
“the Site” or “MPTP”).  The 1993 Record of Decision (ROD) addresses Operable Unit 1 (OU-1), 
which is the only operable unit for the Site and includes all known sources and contaminated 
media at the Site.   The primary contaminant of concern (COC) at the Site is Pentachlorophenol 
(PCP) associated with wood treating operations at the former plant.  Other COCs with cleanup 
standards established in the Record of Decision (ROD) for soil, surface water and groundwater 
include chlorinated phenols, polycyclic aromatic hydrocarbons (PAHs), polychlorinated 
dibenzofurans (furans), and polychlorinated dibenzo-p-dioxins (dioxins).   
 
The purpose of this review is to determine whether the remedy at the Site, as selected and 
implemented subsequent to the ROD, is protective of human health and the environment, and to 
identify if there are any issues that keep the remedy from being protective in the long term. The 
methods, findings, and conclusions of the review are documented in this Five-Year Review 
report.   The triggering action for this review is the second Five-Year Review report dated June 
2006. Due to the fact that hazardous substances, pollutants, or contaminants will be left onsite 
above levels that allow for unlimited use and unrestricted exposure, this third Five-Year Review 
is statutorily required under CERCLA. 
 
The remedy is progressing as expected.  Impacted groundwater is effectively contained by 
remedy extraction under typical conditions, and treatment of the extracted groundwater is 
effective in removing contaminants of concern.  PCP and PAHs in soils are being effectively 
degraded through treatment in the Land Treatment Unit, and it is expected that soil treatment will 
be completed within the next five-year review period.  Treated soils are expected to contain 
dioxins above the ROD cleanup levels, and appropriate management of these soils will be 
evaluated once EPA has finalized the revised interim preliminary remediation goals (PRGs) for 
dioxin and dioxin-like compounds. 
 
This Third Five-Year Review has determined that the remedial action at OU 1 currently protects 
human health and the environment because exposure pathways that could result in unacceptable 
risk are being controlled by soil containment, hydraulic capture, access controls, and a 
Controlled Ground Water Area.  Several issues are identified for which action needs to be taken 
to ensure long-term protectiveness.   It is expected that all but one of those items will be 
addressed within the next one to two years.   
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Five-Year Review Summary Form 
  

SITE IDENTIFICATION 
Site name (from WasteLAN):  Montana Pole and Treating Plant Site 
EPA ID (from WasteLAN): MTD986073583 
Region: 8 State: MT City/County:  Butte/Silver Bow County 

SITE STATUS 

NPL status:   Final   Deleted  Other (specify)  

Remediation status (choose all that apply):   Under Construction   Operating   Complete 

Multiple OUs?*   YES   NO Construction completion date:  09/27/2001 

Has site been put into reuse?   YES   NO 

REVIEW STATUS 

Lead agency:    EPA   State   Tribe   Other Federal Agency  ______________________ 
Author name:  Robert Greenwald 
Author title: Hydrogeologist Author affiliation: Tetra Tech GEO 
Review period:  01/01/2011 to 06/29/2011 
Date(s) of site inspection:  03/15/2011 
Type of review: 
                            Statutory  

 Post-SARA  Pre-SARA     NPL-Removal only 
 Non-NPL Remedial Action Site     NPL State/Tribe-lead 
 Regional Discretion 

Review number:   1 (first)   2 (second)   3 (third)   Other (specify) __________ 

Triggering action:  
 Actual RA Onsite Construction at OU #____   Actual RA Start at OU#____ 
 Construction Completion     Previous Five-Year Review Report 
 Other (specify)  
Triggering action date (from WasteLAN):  06/29/2006 
Due date (five years after triggering action date):  06/29/2011 

* [“OU” refers to operable unit.] 



 

ix 
 

 
Five-Year Review Summary Form, cont’d. 

Issues: 
 

• The Controlled Ground Water Area (CGA) implemented in October 2009 does not explicitly address 
large increases in groundwater extraction from existing infrastructure, such as is used for dewatering 
at the Butte-Silver Bow wastewater treatment plant (WWTP) to allow for construction at that 
facility.  Such extraction negatively impacts the MPTP capture zone.   

• There are potential remaining sources of PCP contamination in the subsurface beneath power poles 
north of the Near Creek Recovery Trench (NCRT).  

• PCP is currently observed in groundwater north of Silver Bow Creek and north of the HCC, likely 
due in large part to dewatering at the WWTP.  The point of compliance for groundwater needs to be 
clarified to ensure that cleanup levels are met in accordance with the ROD. 

• Although current zoning precludes residential uses of the Site, permanent and enforceable 
Institutional Controls for soil have not yet been established to prevent residential use of the property. 

• The hardness-adjusted DEQ-7 Aquatic Life Standard for the chronic standard for cadmium (0.8 ug/l) 
is below the ROD criterion (1.1 ug/l). 

 
 
Recommendations and Follow up Actions: 

• Modify the existing Controlled Ground Water Area established in October 2009 to address 
significant increases in groundwater withdrawals from existing infrastructure that are planned in the 
vicinity of MPTP. 

• Remove PCP-contaminated soil beneath power poles. 

• Clarify the points of compliance for groundwater to reflect the current configuration of Silver Bow 
Creek, the current PCP plume distribution, and the updated conceptual site model. 

• Develop and implement permanent and enforceable Institutional Controls to prevent future on-site 
residential use and restrict land use where waste has been left in place above levels that allow for 
unlimited use/unrestricted exposure. 

• Through the appropriate decision document, adopt the August 2010 DEQ-7 chronic value for 
cadmium as a cleanup standard. The revised chronic standard does not require a change to the 
selected remedy because it meets the modified chronic value for cadmium, as well as the standard 
identified in the ROD. 
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Five-Year Review Summary Form, cont’d. 
Protectiveness Statement(s): 
 
The remedy at OU 1 currently protects human health and the environment because exposure pathways 
that could result in unacceptable risk are being controlled by soil containment, hydraulic capture of 
impacted groundwater, access controls, and a Controlled Ground Water Area (an institutional control).  
However, for the remedy to be protective in the long-term, the following actions need to be taken to 
ensure long-term protectiveness:      
 

• Document that the Controlled Ground Water Area has been improved to address large 
withdrawals of water from existing infrastructure in the vicinity of the Site.   
 

• Characterize and remove potential sources of PCP beneath power poles north of the NCRT. 
 

• Update site information to account for the current PCP plume distribution and the reconstruction 
of Silver Bow Creek that occurred after the ROD was completed.   
 

• Implement permanent and enforceable Institutional Controls to prevent future on-site residential 
use. 

 
• Treated soils are expected to contain dioxins above the current ROD cleanup levels, and 

appropriate management of these soils will be evaluated and the administrative record/ROD will 
be updated once EPA has finalized the revised interim preliminary remediation goals (PRGs) for 
dioxin and dioxin-like compounds.  Appropriate cleanup standards for dioxin and dioxin-like 
compounds in groundwater will be re-evaluated at that time as well. 
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 Montana Pole and Treating Plant Site 
 

Third Five-Year Review Report 
 
I. Introduction 
 
This documents the third Five-Year Review of the remedial actions implemented at the Montana 
Pole and Treating Plant (MPTP) site in Butte, Montana. The purpose of this Five-Year Review is 
to determine whether the remedy at the Site is protective of human health and the environment, 
and to identify any issues which keep the remedy from being protective in the long term.  The 
methods, findings, and conclusions of this review are documented in this Five-Year Review 
report.  In addition, this Five-Year Review report identifies remedy issues, if any, and 
recommends means to address them. 
 
This review is required by CERCLA §121 and the National Contingency Plan (NCP), 40 Code of 
Federal Regulations (CFR) part 300.  Section 121 of CERCLA states: 
 

If the President selects a remedial action that results in any hazardous substances, 
pollutants, or contaminants remaining at the site, the President shall review such 
remedial action no less often than each five years after the initiation of such remedial 
action to assure that human health and the environment are being protected by the 
remedial action being implemented.  In addition, if upon such review it is the judgment 
of the President that action is appropriate at such site in accordance with section 
[104] or [106], the President shall take or require such action.  The President shall 
report to the Congress a list of facilities for which such review is required, the results 
of all such reviews, and any actions taken as a result of such reviews. 

 
EPA interpreted this requirement further in the National Contingency Plan (NCP); 40 CFR 
§300.430(f)(4)(ii) states: 
 

If a remedial action is selected that results in hazardous substances, pollutants, or 
contaminants remaining at the site above levels that allow for unlimited use and 
unrestricted exposure, the lead agency shall review such action no less often than 
every five years after the initiation of the selected remedial action. 
 

The Five-Year Review report was prepared by Tetra Tech under contract to the Montana 
Department of Environmental Quality (DEQ).  The DEQ is the lead agency for implementation 
and operation and maintenance of the remedial action at the Site. This Five-Year Review is a 
cooperative effort of both DEQ and EPA Region 8.  The site visit for the Five-Year Review was 
conducted on March 15, 2011. 
 
This review is required by statute because hazardous substances, pollutants, or contaminants are 
or will be left on-Site above levels that allow for unlimited use and unrestricted exposure.  The 
triggering action for this third Five-Year Review is the date of the previous (second) Five-Year 
Review (June 29, 2006).   
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II. Site Chronology 
 

Table 1:  Chronology of Site Events 
Date Event  

1983  Initial discovery of the problem 
07/1985 Preliminary Assessment/Site Inspection 
07/22/1987  NPL listing 
04/1990 Administrative Order on Consent 
1985 and 1992 Removal actions 
02/1993 RI/FS complete 
09/22/1993  ROD signature 
06/1996  Phase 1 Remedial Design complete 
07/16/1996 Initial Consent Decree entered by U.S. District Court 
05/1996 - 11/1997  Phase 1 Remedial Action* 
12/1998  Phase 2 Remedial Design complete 
03/1999 - 05/1999  Phase 2 Remedial Action 
07/1999  Phase 3 Remedial Design complete 
10/1999 - 12/2000 Phase 3 Remedial Action 
04/2001 - current Phase 4 Remedial Action (ongoing) 
06/29/2001  First Five-Year Review 
09/2001  Construction Completion date 
06/29/2006  Second Five-Year Review 
2/2007 Near Creek Trench Field Investigation Report 
3/2009  Phase 5 Treatability Study 
11/2010 Information Summary, Conceptual Model, And 

Groundwater Modeling Report: Butte Metro Sewer 
Treatment Plant Dewatering 

*Included construction of current groundwater extraction system, which continues to operate 
 
 
III. Background 
 
Site Name, Location, and Description 
 
The Montana Pole and Treating Plant (MPTP) site is located at 220 West Greenwood Avenue, on 
the western edge of Butte, Montana, in portions of the southeast quarter of Section 23 and the 
southwest quarter of Section 24, T3N, R8W. MPTP is a former wood treating facility located in 
the Silver Bow Creek Basin, in the western portion of Butte, Montana.  Groundwater at the MPTP 
site was contaminated by the former wood treating operations, and pentachlorophenol (PCP) is 
the primary contaminant of concern in groundwater.   This site is adjacent to the Silver Bow 
Creek/Butte Area Superfund Site, and the contaminants of concern are distinct between the two 
sites (i.e., organics including PCP at the MPTP site versus arsenic and metals and associated with 
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the adjacent Superfund site).  A Five-Year Review is taking place at the adjacent Silver Bow 
Creek/Butte Area Superfund Site concurrent with this review.   
 
Figure 1 illustrates the following key features in the vicinity of MPTP, including some features 
associated with remedial activities for other sites: 
 

• Active Remedy Components at MPTP – Features highlighted on Figure 1 associated with 
the remedy at MPTP include the following: 

 
o Near Creek Recovery Trench (NCRT) – Collects contaminated groundwater just 

south of Silver Bow Creek for treatment at the MPTP water treatment plant. 
 

o Near Highway Recovery Trench (NHRT) – Collects impacted groundwater just 
north of Interstate-90 (I-90) for treatment at the MPTP water treatment plant.   
 

o MPTP Water Treatment Plant – Location where extracted water from the MPTP is 
treated.  The treated water is primarily discharged to Silver Bow Creek, though 
several other discharge options are available (discussed later). 
 

o Land Treatment Unit (LTU) and Retention Pond – Located in the southeastern 
corner of the MPTP site, excavated soils from the MPTP site have been treated at 
the LTU using biological treatment.  Water is re-circulated between the retention 
pond and the LTU.  The retention pond and LTU are not in contact with the 
groundwater flow system.   
 

• Silver Bow Creek – Located north of MPTP, the portion of the creek adjacent to MPTP 
was reconstructed in the late 1990s as part of the Lower Area One (LAO) removal action.  
LAO is part of the Butte Priority Soils Operable Unit (BPSOU), which is a portion of the 
larger Silver Bow Creek/Butte Area Superfund Site, which stretches for approximately 26 
miles downstream of Butte, Montana.   

 
• Old Silver Bow Creek – The location of “Old Silver Bow Creek” (before the LAO 

construction) is illustrated with dashed lines on Figure 1.  Just north of the MPTP fence 
line, a remnant portion of “Old Silver Bow Creek” exists as a trench.  Further to the west, 
Old Silver Bow Creek makes up a portion of the Hydraulic Control Channel (illustrated on 
Figure 2a). 

 
Interstate 15/90 runs across the Site in an east-west direction and partitions the Site into a 
northern and a southern section. Other features noted on Figure 1 that are not part of the MPTP 
site include the Hydraulic Control Channel (HCC), Butte-Silver Bow Wastewater Treatment Plant 
(WWTP), Metals Treatment Lagoons, and Butte Reduction Works (BRW) Ponds.  These features 
are associated with management/treatment of metals in surface water and groundwater that are 
due to regional mining activities (i.e., different contaminants than those caused by the MPTP 
site), as part of the BPSOU remedial action.   
 



 

4 
 

Figure 2a and Figure 2b illustrate monitoring locations in the vicinity of MPTP (some of which 
are associated with other sites). These figures are at the same scale, but Figure 2a extends farther 
west and Figure 2b extends farther south.  These figures illustrate groundwater monitoring wells 
and surface water monitoring locations.  As noted on the figures, different well names are used 
for the same well in different portions of Site data, and the well names on these figures in some 
cases reflect the “alias” well names for the wells included in Attachment 5 (which presents a 
listing of wells with coordinates and elevations). 
 
Current zoning in the vicinity of the MPTP site is illustrated on Figure 3 (based on information 
provided at http://www.bsb.mt.gov/docs/maps/zoning.pdf).  The northern portion of the MPTP 
site (i.e., north of I-90) is currently zoned M1 (Light Industrial).  The southern portion of the 
MPTP site (i.e., south of I-90) is currently zoned M2 (Heavy Industrial).  The current zoning 
therefore precludes residential construction on the MPTP site.  As illustrated on Figure 3, zoning 
in the immediate vicinity of the Site includes a variety of residential and commercial uses. 
 
At the time the ROD was issued, the current land use was described as follows:  “The Site is 
located in a mixed land use area. Much of the land in the vicinity of the Site has been used 
industrially, usually associated with past and present mining activities, though commercial and 
residential areas are immediately adjacent to the Site. Two neighborhoods are within a quarter 
mile of the site. There is one residence, an auto body shop and an architect's office located on-
Site. Groundwater use in the area is limited. In the residential area east of the site, there is one 
well which is currently being used for domestic purposes. The Mount Moriah cemetery south and 
upgradient of the site uses groundwater for lawn watering.”  Currently, most land use in the area 
of the site remains essentially unchanged from the time the ROD was issued.  The residence, auto 
body shop, and architect’s office that were on-site are no longer operational so residential use no 
longer exists.  The well in the residential area east of the site is no longer used for domestic 
purposes. 

The future land use at the Site was described as follows in the ROD: “cleanup levels and the 
selection of the remedy are based upon an assumption of adequate institutional controls to prevent 
any residential use at the site.  Soil cleanup levels have been developed to protect recreational and 
industrial land users at the Site from excessive health risks. If, for any reason, appropriate land 
restrictions are not actually implemented, cleanup goals will be adjusted accordingly.” 

Brief History of Facility Operations  
 
The 1993 Record of Decision (ROD) indicates that MPTP operated as a wood treating facility 
from 1946 to 1984. During most of this period, a solution of about five percent pentachlorophenol 
(PCP) mixed with petroleum carrier oil similar to diesel was used to preserve poles, posts and 
bridge timbers. The PCP solution was applied to wood products in butt vats and pressure 
cylinders (retorts). Creosote was used as a wood preservative for a brief period in 1969. 
 

http://www.bsb.mt.gov/docs/maps/zoning.pdf�
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The plant initially included a pole peeling machine, two butt treating vats, and related ancillary 
facilities. In April 1947, the first load of treated timbers was shipped off-site. Major modifications 
to the plant occurred between 1949 and 1951, and again around 1956. Sometime between 1949 
and 1951, a 73-footlong, 6-foot-diameter retort was installed to increase timber treatment 
production efficiency. A second retort, which was 66 feet long and 7 feet in diameter, was 
installed around 1956. The retorts were used both to dry green timber using the Boulton process, 
and to pressure treat timber with a petroleum/pentachlorophenol (PCP or penta) mixture. Drying 
timber by the Boulton process generated steam, which was condensed. The condensate was 
discharged to two hot wells where the condensate partially separated into an oil and water phase. 
The water phase from the hot wells was reportedly discharged into an on-site unlined drainage 
ditch that flowed northward toward Silver Bow Creek. Onsite sedimentation ponds were also 
apparently used for waste disposal purposes. 
 
The retorts and butt treatment vats were in continuous operation until May 1969. On May 5, 1969, 
an explosion occurred while a charge of poles was being treated in the east butt treating vat. The 
explosion generated a fire that destroyed the east vat, boiler room, and retort building. Although 
the boiler, retorts, and auxiliary equipment were damaged, the plant was rebuilt and functional by 
December 1969. The west butt treatment vat was not destroyed by the fire and was thereafter used 
for timber treatment and mixing the petroleum/PCP product used in the retorts. Petroleum/PCP 
product reportedly spilled from the east butt treating vat as a result of the explosion and fire. 
Additional seepage of product occurred from both retorts as a result of broken pipes and valves 
damaged by the fire. Reportedly, on-site tanks were not ruptured as a result of the fire. 
A small on-site sawmill was constructed in the fall of 1978 and was fully operational by the fall 
of 1979. Additionally, in response to implementation of the Resource Conservation and Recovery 
Act (RCRA), a closed-loop process water system was constructed in 1980. The primary function 
of this system was to eliminate overland discharges of Boultonizing water (generated from the 
drying of green timber). The closed-loop water recovery system operated by collecting 
wastewater in storage tanks, recirculating this water through the condensing system, and 
evaporating excess water using aeration sprays.  On May 17, 1984, the plant ceased operations. 
 
 
Hydrogeologic Setting 
 
Most site reports refer to the following stratigraphic units, from bottom to top: 
 

• Bedrock 
• Weathered Bedrock 
• Alluvium  

 
The MPTP site is located in a valley that dropped (via faulting), and the valley is filled with 
sediment (alluvium) derived from erosion of the surrounding hills.  There is often material of 
lower hydraulic conductivity consisting of silty clay or peat within the alluvium which separates 
the upper and lower alluvium and restricts vertical flow to some degree.  The bedrock is usually 
described as “granite” or “quartz monzonite.”  The weathered bedrock and lower portion of the 
alluvium are sometimes hard to differentiate.    
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A cross-section from the MPTP RI Report is presented on Figure 4.  That cross-section is for an 
east-west section line located in the vicinity of Silver Bow Creek.  The unconsolidated alluvium is 
highly variable and consists of discontinuous layers and lenses of sandy clay, clayey silty sand, 
sand, and gravel.  The shallow subsurface has been highly disturbed in the area on and around 
MPTP by mining operations, excavation associated with the LAO remedy, and excavation 
associated with the MPTP remedy.  A peat layer is located in the vicinity of Old Silver Bow 
Creek noted on the RI cross-section presented in Figure 4, as well as on some well logs for 
recently drilled wells (such as at well 10-01 from 8 to 11.5 feet bgs, at well 10-08 from 9 to 16 
feet bgs, and at well 10-13 from 7 to 10 feet bgs).  Groundwater is present at the Site under 
mostly semi-confined conditions, with depth to water approximately 20 feet below grade near 
Greenwood Avenue, approximately 8 feet below grade beneath I-90, and approximately 2 to 4 
feet below grade near Silver Bow Creek. 
 
Regionally, groundwater flows from the hills (primarily bedrock) into the valley (alluvium and 
bedrock), with groundwater flow in the valley from east to west (in the flow direction of Silver 
Bow Creek).  Before reconstruction of Silver Bow Creek, groundwater discharged to Old Silver 
Bow Creek from both sides.  South of Silver Bow Creek, the flow was generally to the northwest, 
and north of Old Silver Bow Creek, flow was generally to the southwest.  Reconstruction of 
Silver Bow Creek and implementation of the HCC, most of which occurred after the installation 
of the MPTP groundwater collection system, changed the flow system.  The reconstructed portion 
of Silver Bow Creek is designed to be above groundwater, and the HCC is designed to intercept 
groundwater.  Therefore, it is expected that groundwater will flow to the northwest toward the 
HCC from south of the HCC, and that groundwater will flow to the southwest toward the HCC 
from north of the HCC.  Groundwater that does not discharge to the HCC would generally be 
expected to converge on an east-west axis and flow beneath the HCC or Silver Bow Creek to the 
west.   
 
Flow patterns at the MPTP site are influenced by extraction at the NCRT and NHRT (locations of 
these features are illustrated on Figure 1).  Groundwater modeling described in the report titled 
“Information Summary, Conceptual Model, and Groundwater Modeling Report: Butte Metro 
Sewer Treatment Plant Dewatering”  (Tetra Tech, November 2010) indicated that dewatering at 
the WWTP, associated with construction activities at the WWTP, negatively impacts the capture 
zone of the NCRT. 
 
 
Site Contaminants 
 
The 1993 ROD addresses Operable Unit 1 (OU-1), which is the only operable unit for the Site 
and includes all known sources and contaminated media at the Site.   The primary COC at the Site 
is PCP associated with wood treating operations at the former plant.  Other COCs with cleanup 
standards established in the ROD for soil or groundwater include chlorinated phenols, PAHs, and 
dioxins/furans.  Standards for water discharged from the MPTP treatment plant to surface water 
also include criteria for six metals due to proximity to the adjacent Silver Bow Creek/Butte Area 
Superfund Site which primarily addresses metals.  However, metals are not considered to be 
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COCs for the soil or groundwater at the MPTP site. Specific cleanup standards are addressed later 
in this document (Section IV, Tables 2 to 5). 
 
Enforcement History 
 
In March 1983, a citizen filed a complaint concerning oil seeping into Silver Bow Creek near the 
Montana Pole facility. The Montana Department of Health and Environmental Services 
(MDHES), which is now the Department of Environmental Quality (DEQ), investigated the 
complaint and discovered an oil seep on the south side of Silver Bow Creek directly downgradient 
from the Montana Pole facility. Further investigation of the Site revealed oil-saturated soils 
adjacent to the creek and on Montana Pole property. Subsequent sampling confirmed the presence 
of PCP, polycyclic aromatic hydrocarbons (PAHs), and dioxins/furans in Site soils and oil 
samples. MDHES and EPA completed a preliminary assessment and site inspection (PA/SI) 
followed by a Hazard Ranking Score in July 1985. The Montana Pole facility was included on the 
National Priorities List for Superfund sites on July 22, 1987 (Fed. Reg. Vol. 52, 140 Pg. 17623). 
 
In July 1985, the EPA Emergency Response Branch began conducting a removal action on the 
Site to minimize impacts to Silver Bow Creek and to stabilize the Site. EPA excavated 
approximately 6,000 cubic yards of highly contaminated soils, bagged them and placed them in 
storage buildings (pole barns) constructed on-Site. Tanks, retorts, pipes and other hardware were 
dismantled and stored on-Site in a former sawmill building. Two groundwater interception/oil 
recovery systems were installed to alleviate oil seepage into the creek. Contaminated areas of the 
Site and features of the groundwater recovery system were fenced to restrict public access. 
 
In October 1989, EPA granted MDHES the initial enforcement funding to conduct potentially 
responsible party (PRP) noticing and administrative order negotiations and issuance. In April 
1990, MDHES signed an administrative order on consent with Atlantic Richfield Company 
(ARCO) under which ARCO agreed to conduct a remedial investigation and feasibility study 
(RI/FS) at the Site. In June 1990, ARCO began the RI/FS following the MDHES and EPA-
approved RI/FS work plan. The remedial investigation complied with federal Superfund law, 
defined the nature and extent of contamination and provided information to complete the baseline 
human health and ecological risk assessments. The feasibility study included the development, 
screening and evaluation of potential site remedies. 
 
In June 1992, the USEPA proposed an additional removal action to control and recover the light 
nonaqueous phase liquid (LNAPL) (floating oils) identified during the RI. The action included the 
installation of an 890-foot sheet piling on the south side of Silver Bow Creek. The sheet piling 
was approximately 50 feet south of the creek. Ten recovery wells were installed on-Site. Eight of 
the wells were located south of Silver Bow Creek in a north/south line running perpendicular to 
the creek. Two wells were installed parallel to the creek; one on each end of the sheet piling. The 
wells were approximately 25 feet deep. Each well had two pumps: one to collect free-floating oil 
and pump it to an on-site storage tank and the other to pump contaminated groundwater to an on-
site granular activated carbon treatment facility built by EPA. The water treatment facility went 
into operation January 22, 1993, at which time the system installed in 1985 was shut down. 
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In 1991, the United States filed suit against responsible parties in federal district court for a 
liability determination and recovery of response costs.  The action was litigated for several years.  
Court ordered settlement negotiations resulted in a “cash out” consent decree for the Montana 
Pole Site, which was entered on July 16, 1996.  EPA recovered some of its past costs and made 
provisions for the recovery of other costs.  Also, the responsible parties provided approximately 
$35 million for EPA and DEQ to conduct the site cleanup. Under the EPA/DEQ Site-Specific 
Superfund Memorandum of Agreement, DEQ, with assistance from EPA, is conducting the 
cleanup at the Site with funds from the MPTP Settlement Fund.  
 
 
IV. Remedial Actions 
 
Remedy Selection and Remedial Action Objectives 
 
The general remedial action objectives in the ROD are summarized below. 
 

• Soils and Sediments.   “The remedial goal is treatment so that the contaminant 
concentration levels pose no unacceptable risk to human health or the environment.  Since 
no federal or state chemical specific Applicable or Relevant and Appropriate 
Requirements exist for these media, cleanup levels were determined for contaminants of 
concern through a site specific risk assessment ” (ROD page 43). 
 

• Groundwater.   “Remediation goals provide maximum source reduction and protect Silver 
Bow Creek and uncontaminated groundwater by minimizing migration of contaminants 
with the groundwater. Cleanup levels for groundwater are MCLs and non-zero MCLGs 
established by the Safe Drinking Water Act or risk-based levels developed in the absence 
of MCLs or MCLGs. Attainment of these cleanup levels at groundwater points of 
compliance will be protective of human health and the environment and will ensure that 
uncontaminated aquifers and adjacent surface waters are protected for potential beneficial 
uses.” (ROD page 44).  “A sampling program for monitoring the remedial action and 
determining compliance with performance standards shall be implemented during 
remedial action.” (ROD page 45) 
 

• Engineering and Institutional Controls.  Based on text on pages 46 to 47 of the ROD, 
objectives included the following: 1) prevent unauthorized access to contaminated media 
or to remedial action areas; 2) include adequate zoning restrictions, conservation 
easements, and other controls to prevent any future residential use of the Site; and 3) 
prevent any water well drilling in the contaminated groundwater plume and adjacent areas 
to prevent additional receptors of contaminated groundwater or an expansion of the plume.  
 

 
Specific performance standards stated in the ROD for soil and sediments were as follows (from 
ROD pages 43 and 44):  
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The specific performance standards which will be used to ensure attainment of the 
remediation levels for these contaminated media [soils and sediments] are: 
 

• Excavation of accessible soils and associated LNAPLs with contamination levels 
in excess of the cleanup levels specified in [ROD] Table 23.  Depth of 
excavation, particularly at and below the groundwater table, will be based on 
field judgment and technical practicability, as determined by the lead agency in 
consultation with the support agency.  LNAPLs at the groundwater table will be 
recovered to the maximum extent practicable as determined by the agencies. 

 
• Soils below the depth of excavation with contaminant levels above cleanup 

levels specified in [ROD] Table 23 will be bioremediated in place. Biotreatment 
may include nutrient addition via irrigation, and tilling on routine intervals. 
After it has been determined by the lead agency, in consultation with the support 
agency, that in-place bioremediation of these soils is no longer effective or 
practicable and contaminant levels have plateaued, or it is determined by the 
agencies that these areas would be effectively addressed by the in-situ 
bioremediation implemented under the groundwater actions, these areas will be 
backfilled. Residual contamination will be further treated by in-situ 
bioremediation as outlined under Performance Standards for Groundwater. 

 
• Treatment of excavated and previously excavated soils to achieve cleanup levels 

specified in [ROD] Table 23. Soils excavated from near Silver Bow Creek which 
contain tailings materials with elevated metals concentrations will be 
biologically treated and disposed in an appropriate Butte mine waste repository. 
All contaminated soils north of the active railroad bed are considered tailings 
material. 

 
• Backfill of treated soils into excavated areas if possible, filling of remaining 

excavations with clean fill, replacement of all clean soils, surface grading and 
revegetation or covering with suitable material compatible with existing or 
future land uses. 

 
• Remediation of inaccessible contaminated soils (consisting primarily of those 

soils underlying Interstate 1-15/90 and any soils under the EPA water treatment 
plant) by a two phased approach. First, enhanced LNAPL recovery via 
extraction wells and recovery trenches using hydraulic gradients and soil 
flushing to remove hazardous substances from these inaccessible soils. 
Adjustment of pH, use of surfactants and other methods should be considered to 
maximize recovery of hazardous substances. After it has been determined by the 
lead agency, in consultation with the support agency, that recovery of hazardous 
substances from these areas by these methods is no longer effective or practical 
and contaminant levels have plateaued, these areas will be addressed by in-situ 
bioremediation as outlined under Performance Standards for Groundwater. 

 
• Implementation of engineering and institutional controls during the remedial 

action to prevent access to contamination and to limit the spread of 
contamination. 
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• Attainment of all ARARs identified in [ROD] Appendix A for the remediation of 
soils. 

 
Compliance with cleanup levels described in Table 23 of the ROD must be met for all 
excavated soils. As stated above, other performance standards must be achieved for 
contaminated soils below the depth of excavation or for soils not accessible to 
excavation (under the EPA water treatment plant and under Interstate I-15/90). 

 
Specific performance standards stated in the ROD for groundwater and discharge of treated water 
were as follows (from ROD pages 44 and 45):  

  
• Containment of contaminated groundwater and LNAPL using hydraulic and/or 

physical barriers (as determined during remedial design) to effectively prevent 
the spread of contaminated groundwater and LNAPL and limit releases of 
contamination into Silver Bow Creek. Releases into Silver Bow Creek must be 
reduced in order to achieve cleanup levels identified in [ROD] Table 26 for 
Silver Bow Creek. Migration of contaminated groundwater must be limited in 
order to maintain groundwater cleanup levels ([ROD]Table 25) at groundwater 
points of compliance; 

 
• Treatment of extracted groundwater to cleanup levels in [ROD] Table 27 prior 

to discharge to Silver Bow Creek. Control and treatment, if necessary, of any 
contaminated runoff prior to discharge to Silver Bow Creek to meet the same 
cleanup levels; 

 
• Treatment of the contaminated groundwater aquifer and contaminated soils not 

recovered by excavation by enhanced in-situ bioremediation. In-situ treatment 
may include the reinjection of treated groundwater and the addition of oxygen 
and nutrients to promote the biodegradation of contaminants, in-situ treatment 
of the site groundwater will continue until contaminant levels have plateaued 
and it is no longer effective or practical to continue treatment, as determined by 
the lead agency in conjunction with the support agency; 

 
• Attainment of all ARARs identified in [ROD] Appendix A for groundwater 

remediation; 
 

• Monitoring of groundwater wells within or proximate to the contaminated 
groundwater plume for contaminants of concern for groundwater; and 

 
• Implementation of institutional controls to prevent access to or impacts upon 

contaminated groundwater at the site. 
 
The ROD identifies Silver Bow Creek as a point of compliance for groundwater.  Page 42 of the ROD 
states the following:   
 

“Along Silver Bow Creek, this [point of compliance] boundary is to be the south bank of the 
creek. Using this boundary as the point of compliance for attainment of the groundwater 
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remediation levels is protective of any offsite groundwater uses and protective of the water quality 
goals for the stream.”   

 
However, if appropriate controls are not implemented, the ROD directs that the point of compliance should 
be viewed as throughout the plume.  Silver Bow Creek was subsequently reconstructed as part of the 
adjacent Silver Bow Creek/Butte Area Superfund Site remediation subsequent to the ROD, and the 
reconstructed Silver Bow Creek in the vicinity of the MPTP site was designed to be at a high enough 
elevation to not receive groundwater discharge.   Thus, it is appropriate to clarify the groundwater point of 
compliance established in the ROD.   With respect to compliance points for surface water, Page 43 of the 
ROD states the following: “Surface water cleanup levels must be achieved at all points within Silver Bow 
Creek.”1

 
   

  
ROD Cleanup Levels 
 
Cleanup levels that were defined in the 1993 ROD are presented in the following tables: 
 

• Table 2a: Soil Cleanup Levels and Corresponding Risks (ROD Table 23) 
 

• Table 2b: Pathway Risk Estimates Corresponding to Soil Cleanup Levels 
                        (ROD Table 24) 
 

• Table 3: Groundwater Cleanup Levels and Corresponding Risks (ROD Table 25) 
 

• Table 4: Surface Water Cleanup Levels and Corresponding Risks (ROD Table 26) 
 

• Table 5: Discharge to Surface Water Cleanup Levels and Corresponding Risks 
                        (ROD Table 27) 

 
“B2 PAHs” refer to PAHs that are probable carcinogens, and “Total D PAHs” refer to PAHs that 
are not classifiable with respect to cancer impacts. 
 
 

 
{this space intentionally left blank}

                                                 
1 Prior to the relocation of Silver Bow Creek, the compliance sampling locations were SW-01 (upstream of 
the MPTP site), SW-02 (immediately downstream of the MPTP site), and SW-03 (further downstream at 
USGS gauging station SS07).  Locations SW-01 and SW-02 were eliminated when Silver Bow Creek was 
reconstructed.  Current surface water monitoring compliance points (in effect during this entire five-year 
review period) are SW-09 (upstream of the MPTP site), SW-05 (immediately downstream of the MPTP 
site), and SW-03 (further downstream at USGS gauging station SS07), and these locations are illustrated 
on Figure 2a.   
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Table 2a:  ROD Table 23 – Soil Cleanup Levels and Corresponding Risks 
Media Contaminant Cleanup 

Level 
(μg/kg) 

Basis Cancer Risk 
(recreational 
use for soil) 

Noncancer 
Health Hazard 

Quotient 
Soils Pentachlorophenola 34,000 risk 1.0 X 10-6 <1 

B2 PAHs (TEF)bc 4,200 risk 1.0 X 10-6 <1 
Dioxin TCDD (TEF)bd 0.20 risk 1.0 X 10-6 <1 

a Levels correspond to an excess cancer risk of 1 x 10-6 and are based on data for the dermal exposure pathway as 
presented in the Baseline Risk Assessment Report (CDM, 1993). 

b Levels correspond to an excess cancer risk of 1 x 10-6 and are based on data for the soil ingestion exposure pathway as 
presented in the Baseline Risk Assessment Report (CDM, 1993). 

c Sum of individual B2 PAH (benzo(a)anthracene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, 
benzo(g,h,i)perylene, chrysene, dibenzo(a,h)anthracene, and indeno( 1,2,3-cd)pyrene) concentrations multiplied by their 
corresponding toxicity equivalence factor (TEFs) as shown on Table 28 of the ROD. 

d Sum of individual chlorinated dibenzo-p-dioxins and -dibenzofurans concentrations multiplied by their corresponding 
toxicity equivalence factor (TEF) as shown on Table 29 of the ROD. 

 
 
 
 
 
Table 2b:  ROD Table 24 – Pathway Risk Estimates Corresponding to Soil Cleanup 

             Levels 
 
 
Recreational Soil Pathway Cancer Risks: 
 
 Risk 

Chemical Cleanup Level (ug/kg) Ingestion Dermal Total COC 
Pentachlorophenol 34,000 1.33E-07 1.00E-06 1.14E-06 
Dioxins/Furans (TEFs) 0.2 9.83E-07 7.36E-07 1.72E-06 
B2 PAH (TEFs) 4,200 1.00E-06  1.00E-06 
     

Total Pathway  2.12E-06 1.74E-06  
          Total:             3.86E-06 
     
Industrial Soil Pathway Cancer Risks: 
 
 Risk 

Chemical Cleanup Level (ug/kg) Ingestion Dermal Total COC 
Pentachlorophenol 34,000 8.56E-07 3.58E-06 4.44E-06 
Dioxins/Furans (TEFs) 0.2 6.29E-06 2.84E-06 9.13E-06 
B2 PAH (TEFs) 4,200 6.42E-06  6.42E-06 
     

Total Pathway  2.12E-06 6.42E-06  
          Total:             2.00E-05 
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Table 3:  ROD Table 25 – Groundwater Cleanup Levels and Corresponding Risks 
Media Contaminant Cleanup 

Level 
(μg/l) 

Basis Cancer Risk 
(drinking use 

for ground 
water) 

Noncancer 
Health 
Hazard 

Quotient 
Groundwater Pentachlorophenol 1.0 MCL 1.7 X 10-6 NA 

Benzo(a)pyrene 0.2 MCL 2.1 X 10-5 NA 
Benzo(a)anthracene 1.0 risk 1.0 X 10-6 NA 

Benzo(b)fluoranthene 0.2 risk 2.1 X 10-5 NA 
Benzo(k)fluoranthene 1.0 risk 1.0 X 10-6 NA 

Chrysene 1.0 risk 1.0 X 10-6 NA 
Dibenzo(a,h)anthracene 0.2 risk 2.1 X 10-5 NA 
lndeno(1,2,3-CD)pyrene 1.0 risk 1.0 X 10-6 NA 

Benzo(g,h,i)perylene 1.0 risk 1.0 X 10-6 NA 
Total D PAHsa 360 hazard 

quotient 
NA 0.9 

Dioxin TCDD (TEF)b 3.0 X 10 
-5 MCL 6.2 X 10-5 <1 

2,4,6-trichlorophenol 6.5 risk 1.0 X 10-6 NA 
2-chlorophenol 45 hazard 

quotient 
NA 0.9 

2,4-dichlorophenol 27 hazard 
quotient 

NA 0.9 

2,3,5,6-
tetrachlorophenol 

267 hazard 
quotient 

NA 0.9 

a Sum of individual D PAH (acenaphthene, acenaphthylene, anthracene, fluoranthene, fluorene, naphthalene, 
phenanthrene, pyrene) concentrations. 

b Sum of individual chlorinated dibenzo-p-dioxins and -dibenzofurans concentrations multiplied by their corresponding 
toxicity equivalence factor (TEF) as shown on Table 29 of the ROD. 

 
 
 
 

{this space intentionally left blank} 
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Table 4:  ROD Table 26 – Surface Water Cleanup Levels and Corresponding Risks 

Media Contaminant Cleanup 
Level 
(μg/l) 

Basis Cancer Risk 
(drinking use 
for surface 

water) 

Noncancer 
Health 
Hazard 

Quotient 
Surface 
Water 

Pentachlorophenol 1.0 MCL 1.7 X 10-6 <1 
Benzo(a)pyrene 0.2 MCL 2.1 X 10-5 NA 

Benzo(a)anthracene 1.0 risk 1.0 X 10-6 NA 
Benzo(b)fluoranthene 0.2 risk 2.1 X 10-5 NA 
Benzo(k)fluoranthene 1.0 risk 1.0 X 10-6 NA 

Chrysene 1.0 risk 1.0 X 10-6 NA 
Dibenzo(a,h)anthracene 0.2 risk 2.1 X 10-5 NA 
lndeno(1,2,3-CD)pyrene 1.0 Risk 1.0 X 10-6 NA 

Benzo(g,h,i)perylene 1.0 Risk 1.0 X 10-6 NA 
Total D PAHsa 360 hazard quotient NA 0.9 

Dioxin TCDD (TEF)b 1.0 X 10 
-5 aquatic criteria 2.0 X 10-5 <1 

2,4,6-trichlorophenol 6.5 Risk 1.0 X 10-6 NA 
2-chlorophenol 45 hazard quotient NA 0.9 

2,4-dichlorophenol 27 hazard quotient NA 0.9 
2,3,5,6-tetrachlorophenol 267 hazard quotient NA 0.9 

a Sum of individual D PAH (acenaphthene, acenaphthylene, anthracene, fluoranthene, fluorene, naphthalene, 
phenanthrene, pyrene) concentrations. 

b Sum of individual chlorinated dibenzo-p-dioxins and -dibenzofurans concentrations multiplied by their corresponding 
toxicity equivalence factor (TEF) as shown on Table 29 of the ROD. 

 
 
 
 
 

{this space intentionally left blank}
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Table 5:  ROD Table 27 – Discharge to Surface Water Cleanup Levels and 
Corresponding Risks 

Media Contaminant Cleanup 
Level 
(μg/l) 

Basis Cancer Risk 
(drinking use 
for surface 

water) 

Noncancer 
Health 
Hazard 

Quotient 
Discharge 

to 
Surface 
Water 

Pentachlorophenol 1.0 MCL 1.7 X 10-6 <1 
Benzo(a)pyrene 0.2 MCL 2.1 X 10-5 NA 

Benzo(a)anthracenec 1.0 Risk 1.0 X 10-6 NA 
Benzo(b)fluoranthene 0.2 Risk 2.1 X 10-5 NA 
Benzo(k)fluoranthene 1.0 Risk 1.0 X 10-6 NA 

Chrysene 1.0 Risk 1.0 X 10-6 NA 
Dibenzo(a,h)anthracene 0.2 Risk 2.1 X 10-5 NA 
lndeno(1,2,3-CD)pyrene 1.0 Risk 1.0 X 10-6 NA 

Benzo(g,h,i)perylene 1.0 Risk 1.0 X 10-6 NA 
Total D PAHsa 360 hazard quotient NA 0.9 

Dioxin TCDD (TEF)b 1.0 X 10 
-5 aquatic criteria 2.0 X 10-5 <1 

2,4,6-trichlorophenol 6.5 Risk 1.0 X 10-6 NA 
2-chlorophenol 45 hazard quotient NA 0.9 

2,4-dichlorophenol 27 hazard quotient NA 0.9 
2,3,5,6-tetrachlorophenol 267 hazard quotient NA 0.9 

Arsenic 48 aquatic criteria NA NA 
Cadmium 1.1 aquatic criteria NA NA 
Chromium 11 aquatic criteria NA NA 

Copper 12 aquatic criteria NA NA 
Lead 3.2 aquatic criteria NA NA 
Zinc 110 aquatic criteria NA NA 

a Sum of individual D PAH (acenaphthene, acenaphthylene, anthracene, fluoranthene, fluorene, naphthalene, 
phenanthrene, pyrene) concentrations. 

b Sum of individual chlorinated dibenzo-p-dioxins and -dibenzofurans concentrations multiplied by their corresponding 
toxicity equivalence factor (TEF) as shown on Table 29 of the ROD. 

c Cancer Risk for Benzo(a)anthracene listed in ROD as 1.0 X 10-7 but that is inconsistent with other tables and is assumed 
to be an error, the assumed value of 1.0 X 10 -6 is presented here.   

 
 
 
 

{this space intentionally left blank} 
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MPTP Remedy Implementation Phases 
 
The MPTP cleanup is being implemented in a number of phases.  These phases are described 
below. 
 
Phase 1 
 
The design for Phase 1 of the Remedial Action was finalized in June 1996 (CDM, 1996). 
Construction occurred from May 1996 to November 1997. The primary remedy components 
completed during Phase 1 of the remedial action consisted of construction of the land treatment 
unit (LTU) and 13 soil staging and pretreatment piles, building an addition to the previous water 
treatment plant, construction of two groundwater recovery trenches that form the current remedy 
extraction system (the NCRT and the NHRT), and excavation of the north-side contaminated 
soils. The NCRT and NHRT were installed to replace the previous EPA groundwater recovery 
system (which included sheet piling, extraction wells, and associated piping).  The previous EPA 
system was removed in cooperation with the activities associated with the LAO removal action 
for the Superfund site adjacent to MPTP.  The MPTP Phase 1 construction activities are 
summarized in the Phase 1 Construction Report dated August 2001.  The groundwater recovery 
system installed in Phase 1 continues to operate. 
 
Phase 2 
 
The design for Phase 2 of the Remedial Action was finalized in December 1998 (CDM, 1998). 
Construction occurred from March 1999 to May 1999. Phase 2 of the remedial action consisted of 
the removal and disposal of hazardous and non-hazardous waste debris remaining on-Site. Off-
site disposal methods included incineration and/or placement in hazardous and non-hazardous 
waste landfills. Metal debris was pressure washed and recycled. Phase 2 remedial actions are 
summarized in the Remedial Action Report, Montana Pole and Treatment Plant Site Phase 2 – 
Debris Removal dated September 26, 2000. 
 
Phase 3 
 
The design for Phase 3 of the Remedial Action was finalized in July 1999 (CDM, 1999). 
Construction occurred from October 1999 to December 2000. Phase 3 of the remedial action 
consisted of the south-side contaminated soils excavation, off-loading Phase 1 treated soils from 
the LTU, placing an approximate 132,000 cubic yards of contaminated soil on the LTU, installing 
the north and south in situ treatment systems, and the relocating sewer and potable water lines. 
 
The in situ treatment system was operated through November 2002, when a pump required 
extensive repair. While the pump was out for repairs, analytical data from samples subsequently 
collected from Silver Bow Creek, a ROD-defined point of compliance, showed significant 
decrease in PCP concentrations. Since that time, the PCP concentrations in surface water samples 
from Silver Bow Creek have remained below the ROD cleanup standard. For this reason, the in 
situ system has not been operated continuously since that time.  
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Phase 4 
 
Phase 4 of this project is a continuation of Phase 3 activities, and entails off-loading the LTU as 
surface soil lifts are remediated to below the action limits set for the Site. These treated soils are 
placed on-site. Phase 4 Remedial Action construction began in April 2001 with the offload of 
approximately 27,000 cubic yards of treated soils from the LTU. 
 
In 2004, eight of the thirteen soil staging and pretreatment piles were determined to have met the 
cleanup standard for the Site and were dismantled.  The treated soils were placed over the south-
side in situ system. The covers, liners, piping, and associated equipment were removed from each 
of the eight soil staging and pretreatment piles, cleaned, and disposed in either a solid waste 
landfill or segregated and sized appropriately for shipment to a hazardous waste incinerator. 
 
In 2005, approximately 29,000 cubic yards of treated soils were removed from the LTU, and in 
2007 with the removal of 32,000 cubic yards of treated soil from the LTU.  The soils were 
backfilled on-site.  In 2007, the remaining soil staging and pretreatment piles were dismantled and 
8,000 cubic yards of soil were moved from the piles and placed on the LTU for final treatment.  
To date, approximately 208,000 cubic yards of contaminated soils have been excavated and 
treated on the LTU; approximately 48,000 cubic yards of these contaminated soils remain on the 
LTU for treatment.  Treated soils have been placed onsite, generally in the areas from which they 
were excavated.   
 
Small volumes of soil from the NHRT east-end facility abandonment (July 2009), Butte Silver-
Bow sanitary sewer re-location (October 2009), and Interstate Bridge pillar drilling were added to 
the Land Treatment Unit in 2009 and 2010.   
 
Phase 5 
 
Phase 5 will address the contaminated soils beneath Interstate 15/90 (I-90) that divides the Site.  
In 2001, a preliminary remedial alternatives report (CDM, 2001)was prepared to evaluate various 
potential remediation methods including surfactant flushing, soil vapor extraction, and hydraulic 
manipulation.  The DEQ, the Montana Department of Transportation (MDT), and the EPA 
extensively evaluated the vertical and horizontal extent of remaining contaminated soils, and the 
technical and economic feasibility of excavating and remediating these remaining contaminated 
soils.  Based on the results of these evaluations and preparation of preliminary construction 
schedules, DEQ concluded, and EPA concurred, that it is not economically or technically 
reasonable to pursue excavation of these soils during MDT’s interstate bridge removal project.  
MDT’s construction activities associated with the bridge replacement commenced in spring 2010 
and will continue through 2011.   
 
In March 2009, Tetra Tech submitted a report titled “Final Treatability Study Workplan, Montana 
Pole and Treating Plant Site – Phase 5” (Tetra Tech, 2009).  In preparation for the Phase 5 
Treatability Study Work Plan, Tetra Tech conducted a literature review of three in situ treatment 
technologies: in situ chemical oxidation, in situ soil flushing, and in situ bioremediation.  
Following the review, two technologies were retained for further evaluation:  
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• Modified Fenton’s Reagent (calcium peroxide-based reagent) such as Cool-Ox® by Deep 

Earth Technologies  
 

• In Situ Soil Flushing 
 
The treatability study will be revisited beginning in 2012, after MDT’s construction activities 
have been completed.  As described on page 44 of the ROD: “After it has been determined by the 
lead agency, in consultation with the support agency, that recovery of hazardous substances from 
these areas is no longer effective or practical and contaminant levels have plateaued, these areas 
will be addressed by in situ bioremediation as outlined under Performance Standards for 
Groundwater.” 
 
Phase 6 
 
Phase 6 will consist of removal and disposal of the soil treatment facilities on the south side of the 
Site, final re-vegetation of all disturbed areas, and implementation of appropriate institutional 
controls to maintain protectiveness of the remedy. It is possible that this will occur within the next 
five-year period.  It is expected that the final land use at the Site will be determined in conjunction 
with Butte/Silver Bow, with certain constraints on land use specified by EPA and DEQ consistent 
with the MPTP ROD. 
 
 
MPTP Remedy Operations/Modifications Since Previous Five-Year Review 
 
With regard to the LTU, following the last soil offload in 2007 (discussed above) tilling of the 
LTU has been done annually, and regular irrigation of the LTU has been conducted per the Site-
Wide Operating and Maintenance Manual (CDM, 2000).  Fertilizer was added to the LTU in 
March of 2008 and nutrient levels have remained sufficient to the present time.  Routine air 
monitoring around the LTU was conducted with no measurable COC’s detected above applicable 
standards as identified in the ARARs in the ROD.  As of October 2010, approximately 90% of 
remaining LTU soils met the treatment standard for PCP.  As noted above, additional soil will 
likely be added to the LTU in 2011 due to excavation of soils beneath power poles north of the 
NCRT. 
 
Other significant modifications to the active remedy implemented since the last Five-Year 
Review include the following: 
 

• In 2008, a significantly improved control system and electrical power upgrades were 
implemented to the pumps for the NHRT and NCRT extraction trenches, new flow meters 
were installed in the NHRT and NCRT recovery trenches and the treatment plant with 
improved accuracy, and a new system control computer and software were installed. Also, 
new explosive environment detection monitoring and sump level sensors were installed in 
the water treatment plant. 
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• In 2008, there was a major removal of no longer needed control components associated 
with the soil staging and pretreatment piles, LTU, LNAPL recovery, and in situ systems to 
enhance system ease of operation and reliability. 
 

• In 2008, fiber optic lines to the south-side systems (i.e., south of I-90) were removed to 
clear the way for planned Highway Bridge work.  The location of the planned highway 
work is illustrated on Figure 3. 
 

• In July 2009, the NHRT was modified to facilitate planned highway work.  The 
modifications included excavation of approximately 150 feet of the NHRT trench between 
Manhole 1 and Manhole 2 (with the excavated soil spread on the LTU), piping 
modifications, abandonment of Manhole 1 as well as monitoring wells NHRT PZ-01 and 
NHRT MH#1, and removal or abandonment of cleanouts and bollards.  Several other 
monitoring wells that were within the construction corridor were abandoned and will be 
replaced upon completion of the highway construction. 
 

• In October 2009, a manhole and a portion of the BSB sewer line transecting the proposed 
highway construction area at MPTP were relocated by the BSB Public Works Department.  
BSB County removed a sewer manhole located between the interstate lanes and also 
removed approximately 300 feet of sewer line.  The line was then realigned so that it 
would not hinder highway construction activities.  Approximately 850 cubic yards of soils 
from the sewer line removal were placed on the LTU in late October 2009. 
 

• In 2009, the east pumping station for the NCRT, which was not being used, was removed 
to simplify operation and improve reliability of treatment system. 
 

• In 2010, a new treatment plant lift pump station with operation/safety controls was 
installed, and new improved piping was installed.  
 

• In 2011, modifications to the MPTP treatment plant were made to allow for higher flow 
rates, to account for the potential for more pumping from the NCRT as a mitigation 
strategy that may be implemented during future dewatering at the WWTP. 

 
An update to the O&M Manual to reflect changes to the system is underway.  Also, a field 
investigation of the capture zone of the NCRT (location illustrated on Figure 1) began in fall of 
2006, and these efforts were documented in the Near Creek Trench Field Investigation Report 
(CDM, February 2007).  This investigation was designed to evaluate the capture zone of the 
NCRT, especially in the shallow zone where the highest PCP concentrations are observed.  This 
required installing clustered piezometers adjacent to the NCRT on four transects.  These new 
clustered piezometers were sampled for PCP to characterize the vertical and horizontal 
distribution of PCP adjacent to the NCRT under current operating conditions.  The three-
dimensional groundwater flow-field adjacent to the NCRT was found to indicate that flow was 
principally horizontal or downward adjacent to the trench.  Hydraulic gradients near the trench are 
subtle, but examination of hydraulic gradients over greater distances suggested that a flow 
reversal toward the trench occurred along its entire length for the January 2007 flow conditions.  
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The three-dimensional distribution of PCP adjacent to the NCRT during the study confirmed that 
the shallow zone contained the highest PCP groundwater concentrations, followed by the 
intermediate zone.   
 
Controlled Ground Water Area (CGA) 
 
The protectiveness statement in the Second Five-Year Review stated that “A Controlled Ground 
Water Area and other institutional controls, as appropriate, will be developed and implemented to 
prevent installation of wells that could draw groundwater from or affect groundwater flow within 
the plume area.”  A Controlled Ground Water Area was established on October 31, 2009.  A copy 
of the Final Order for the Controlled Ground Water Area is included as Attachment 6.  The 
location of the CGA is illustrated on Figure 5.  Key elements of the CGA pertaining to the MPTP 
contamination include the following (a subset of the items in the Final Order): 
 

• The restrictions apply to both the alluvial and bedrock aquifers. 
 

• New groundwater wells are only allowed in the restricted area after “review and approval 
of the Butte-Silver Bow Board of Health, acting as the Butte Silver Bow Water Quality 
District Office, the USEPA, and MDEQ”.  Superfund or other environmental 
monitoring/treatment wells necessary for environmental cleanup purposes are allowed. 
 

• An existing well used for irrigation or industrial use may be replaced at the well owner’s 
expense, but only if the replacement irrigation well complies with requirements of MCA 
Title 85, Chapter 2, Parts 3 and 4 as applicable. Also, the owner must supply data to the 
Butte Silver Bow Water Quality District indicating that the uses will not be detrimental to 
the environment or to human health. 

 
The CGA does not explicitly address new or increased pumping rates at existing infrastructure, 
such as from the dewatering system at the WWTP.  
 
Issues Associated with Dewatering at the WWTP 
  
In November 2009, groundwater levels at the MPTP site were observed to be at historical lows.  
DEQ subsequently learned that significant dewatering was underway at the WWTP, located on 
the opposite (north) side of Silver Bow Creek, related to upgrades at the WWTP required by an 
Administrative Order on Consent (AOC) issued by DEQ Enforcement to bring the treatment 
system into compliance with nitrate discharge regulations.  Two periods of significant dewatering 
(referred to as the “Phase 1 Dewatering”) occurred as follows: 
 

• Period 1 of the dewatering began on August 13, 2009, and ended on February 3, 2010   
(generally between 200 and 300 gpm). 
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• Period 2 of the dewatering began on March 28, 2010, and ended on April 21, 2010  
(generally between 250 and 300 gpm, though for the first five days the rate was slightly 
higher). 
 

Upon learning of the dewatering activities taking place, DEQ initiated collection of additional 
water level and water quality data, both north and south of Silver Bow Creek.  This included the 
drilling of 21 new monitoring wells (10-1 to 10-21).  Water level data clearly indicated that 
dewatering at the WWTP caused a water level response on both sides of Silver Bow Creek (see 
Figure 6).  The water quality data indicated that concentrations of PCP (the primary contaminant 
of concern at the MPTP) are above standards in groundwater samples collected north of Silver 
Bow Creek, including samples of the groundwater extracted by the WWTP dewatering pumps 
(see Figure 10).  In addition, the period of WWTP dewatering (and associated lower water levels) 
corresponded with a period of significantly reduced PCP concentrations extracted from the NHRT 
component of the MPTP groundwater remedy (see Figure 8a).   
 
Details regarding the WWTP dewatering, and resulting impacts at MPTP with respect to 
groundwater flow, contaminant transport, and remedy operations are discussed in a report titled 
“Information Summary, Conceptual Model, And Groundwater Modeling Report: Butte Metro 
Sewer Treatment Plant Dewatering” (Tetra Tech, November 2010) which included a summary of 
groundwater modeling performed as part of that effort.  Important observations and conclusions 
from that report include the following: 
 

• The WWTP dewatering negatively impacted the capture zone of the NCRT that is part of 
the MPTP remedy. 
 

•  Although groundwater discharges to the HCC under normal conditions (by design), the 
WWTP dewatering caused groundwater levels to be lowered below the bottom of the 
HCC.  This created the potential for groundwater contaminated by PCP to flow beneath 
the HCC from south to north. PCP is currently detected north of Silver Bow Creek and 
north of the HCC (see Figure 10).  No PCP results for wells north of Silver Bow Creek 
between the MPTP and the WWTP extraction pumps are available for the period before 
the dewatering began.   
 

• During the WWTP dewatering, extracted water containing PCP at concentrations up to 
approximately17 ug/l was discharged to the HCC (see Figure 10).  This discharge was 
subsequently diluted by the other water flowing in the HCC from other sources.  At Silver 
Bow Creek surface water monitoring location SW-03, which is downstream of the 
location where water in the HCC ultimately discharges to Silver Bow Creek (after 
residence time in the metals treatment lagoons), the PCP concentrations did not increase 
during the dewatering and remained below the surface water criterion of 1 ug/l (based on 
five sampling events over the course of the dewatering).  Thus, it appears the discharge of 
water with PCP to the HCC during dewatering had only limited impact on overall surface 
water quality. 
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• The conceptual modeling effort, coupled with the numerical simulations, suggested the 
potential for a continuing source of PCP beneath the power poles located north of the 
NCRT that can potentially be drawn north of Silver Bow Creek during periods of WWTP 
dewatering.    
 

• The simulation model was used to evaluate measures for mitigating impacts to the capture 
zone of the MPTP remedy during future WWTP dewatering events, and results suggested 
that the simplest approach would be to increase extraction at the NCRT by approximately 
100 gpm during periods of WWTP dewatering.  This increase in extraction would be 
expected to counteract the WWTP dewatering activities to some degree, and thus 
minimize the spread of the PCP plume further north of Silver Bow Creek that could result 
from the WWTP dewatering. 
 

DEQ plans to excavate remaining sources of PCP beneath the power poles in 2011, and the MPTP 
treatment plant has been upgraded to allow for treatment of additional water to be pumped from 
the NCRT during future WWTP dewatering (as a mitigation strategy).  DEQ is working with BSB 
to minimize impacts from future dewatering. 
 
 
Montana Department of Transportation’s (MDT) Highway Construction 
  
The Montana Department of Transportation’s (MDT) decided in 2009 to expedite the replacement 
of the existing Interstate Highway bridges that bisect the MPTP site as part of the federal stimulus 
program.  MDT and DEQ worked cooperatively to ensure that the road construction does not 
impact the remedial activities at the Site.  Construction on this project began in April 2010.   Soil 
excavated from the pier holes was transported and spread on the LTU and any excess water from 
the pier concrete pour was pumped onto the LTU.  Excess clean soils resulting from the lowering 
of this new bridge have been stockpiled onsite for use as common cover over treated soils. It is 
expected that the major construction work will be completed in 2011, with minor finishing work 
potentially continuing into 2012.  
 
 
Estimated Annual O&M Costs 
 
An estimate for the routine annual O&M costs for the MPTP system is summarized in Table 6. 
 
Table 6:  Annual System Operations/O&M Costs  

Item Description Approximate Annual Cost 
Routine Project Management $90,000 
O&M Labor & Reporting $300,000* 
Electricity $27,000 
Supplies and parts $50,000 
Groundwater monitoring (labor and equipment) $50,000 
Analytical $200,000 
Waste Disposal $3,0000 
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Other $25,000 
Total Estimated Annual Cost $772,000 

 *Reporting includes a portion of O&M for organizing and evaluating the large quantity of O&M 
   data as they are collected, plus production of an Annual O&M report 
 
These annual costs are consistent with the estimated annual costs provided in Table 21 of the 
ROD, which estimated annual costs for years 11 to 30 of the remedy between $687,000 and 
$1,348,000 per year. 
 
The O&M operator indicated the following approximate analytical costs per analysis: 
 

• PCP   ~$140 per analysis 
• Metals and anions  ~$140 per analysis 
• PAHs   ~ $300 per analysis 
• Dioxins   ~ $1,000 per analysis 

  
All samples are evaluated for PCP, but only a select number of samples are analyzed for the other 
“extended list” of parameters.  It is expected that the analytical costs will be somewhat reduced 
moving forward based on reduced sampling frequency in the recent Draft Groundwater and 
Surface Water Monitoring Plan (Tetra Tech, March 2011) compared to the historical totals, 
because quarterly groundwater sampling has been eliminated moving forward (it will be semi-
annual) and the number of groundwater monitoring wells sampled has been reduced.   
 
In addition to the routine annual O&M costs provided in Table 6, there have also been non-
routine costs such as addressing the highway work (estimated at $26,000) and assessing the 
impacts of the BSB Phase 1 WWTP dewatering (estimated at approximately $209,000). 
 
 
Monitoring Frequency Beginning in 2011 
 
DEQ, through its contractor Tetra Tech, recently developed an updated monitoring plan for the 
MPTP site entitled “Draft Groundwater and Surface Water Monitoring Plan” (Tetra Tech, March 
2011).  A summary of the frequency for routine sampling, beginning in 2011, is presented in 
Table 7.   
 
 
Table 7: Monitoring Frequency for Routine Sampling Beginning in 2011  

Proposed Monitoring Points 

Previous Number of 
Monitoring Points* 

(Water Levels or Water 
Quality) 

Current Number of 
Monitoring Points* 

(Water Levels or Water 
Quality) 

Weekly Sampling Event  
MPTP water treatment plant  3 3 
Monthly Sampling Event  
MPTP water treatment plant  5 5 
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Proposed Monitoring Points 

Previous Number of 
Monitoring Points* 

(Water Levels or Water 
Quality) 

Current Number of 
Monitoring Points* 

(Water Levels or Water 
Quality) 

Semi-annual Sampling Event  
Shallow groundwater monitoring wells 92 57 
Intermediate  groundwater monitoring wells 10 4 
Deep groundwater monitoring wells 27 7 

Recovery Trenches 6 (water levels), 2 (water 
quality) 

6 (water levels), 2 (water 
quality) 

Surface water stations 5 5 
MPTP water treatment plant  5 5 
Annual Sampling Event  
Shallow groundwater monitoring wells 92 62 
Intermediate  groundwater monitoring wells 10 4 
Deep groundwater monitoring wells 27 7 

Recovery Trenches 6 (water levels), 2 (water 
quality) 

6 (water levels), 2 (water 
quality) 

Surface water stations 5 5 
MPTP water treatment plant  5 5 
*Does not include duplicates and other QA/QC samples 
 
 
A brief description of the key elements of these sampling activities is provided below: 
 

• The weekly sampling locations at the MPTP treatment plant correspond to the influent, 
effluent, and a point between the primary and GAC units.  System flow is recorded, and 
analysis is for PCP and field parameters (pH, dissolved oxygen, specific conductance, 
oxidation-reduction potential, and temperature). 
 

• The monthly sampling locations at the MPTP treatment plant are the same as for the 
weekly events, plus two additional locations: NCRT effluent and NHRT effluent.  The 
parameters are the same as for the weekly events. 
 

• The semi-annual sampling includes the following: 
 

o Groundwater sampling at 68 locations with analysis for PCP plus water levels and 
field parameters (pH, dissolved oxygen, specific conductance, oxidation-reduction 
potential, and temperature).  Water levels will also be collected at 5 additional 
wells that are sampled for water quality in the annual events, plus any other 
locations with transducers.   
 

o Surface water sampling at three compliance locations on Silver Bow Creek (SW-
03, SW-05, and SW-09), one additional location on Silver Bow Creek located 
between the MPTP site and the WWTP (SS-06A, first sampled in 2008), and one 
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location at the downstream portion of the HCC (SW-06), with analysis for PCP 
and field parameters (pH, dissolved oxygen, specific conductance, oxidation-
reduction potential, and temperature).  Locations are illustrated on Figure 2a.  
Stream flow is recorded for station SW-03 where there is a currently operating 
U.S. Geological Survey (USGS) continuous recorder. 
 

o For the recovery trenches, water levels are measured at 4 piezometers in the NCRT 
and 2 piezometers in the NHRT, and water quality is measured at 1 piezometer in 
each trench with analysis for PCP and field parameters. 
 

o For the MPTP treatment plant, sampling is the same as for the monthly events. 
 

• The annual sampling is the same as the semi-annual sampling plus the following 
additions: 
 

o There are five additional groundwater sampling locations near the LTU. 
 

o There is an expanded water quality parameter list for four groundwater wells (GW-
14R-98, INF-04, MW-B-98, and MW-V-01), four surface water locations (SW-03, 
SW-05, SW-06, and SW-09), and four locations in the MPTP treatment plant.  In 
addition to PCP and field parameters, the extended parameter list includes six 
filtered samples analyzed for total recoverable of (arsenic, cadmium, chromium, 
copper, lead, and zinc), PAHs, dioxins and furans, chlorophenols, and six anions 
(bicarbonate, bromide, chloride, fluoride, phosphate, and nitrate/nitrite).  Hardness 
is also reported by the laboratory. 

 
In addition to the routine monitoring summarized above, supplemental sampling may occur at the 
request of DEQ if data gaps are identified or non-routine activities occur.    
 
 
V. Progress Since the Last Five-Year Review 
 
This is the third Five-Year Review conducted for the Site. The second Five-Year Review was 
completed in June 2006.  This section presents the conclusions of the previous Five-Year Review 
and summarizes progress addressing recommendations from that review. 
 
Protectiveness Statement from the Second Five-Year Review 
 
The protectiveness statement from the second Five-Year Review (June 2006) stated the 
following: 
 

The remedy at the Montana Pole and Treating Plant is expected to be protective of 
human health and the environment upon completion, and immediate threats have been 
addressed. Excavation of soils and subsequent treatment is reducing concentrations of 
contaminants to ROD cleanup levels for PCP and B2PAHs. ROD cleanup levels for 
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dioxins in soils have not yet been achieved through biological treatment. To protect 
surface or groundwater contact with backfilled soils that still contain elevated levels of 
dioxins/furans, soils are backfilled on clean fill extending at least one foot above the 
historic high groundwater mark (based on over 15 years of monitoring), and are 
covered by at least one foot of clean soil. Backfilled areas that will be accessible for 
future use that might result in human exposure to these soils may be paved. 
Groundwater capture analysis will continue to make certain that adjustments are made 
as necessary to ensure capture of the contaminant plume. Groundwater will be 
captured and treated for decades until cleanup levels for groundwater are met. A 
Controlled Ground Water Area and other institutional controls, as appropriate, will be 
developed and implemented to prevent installation of wells that could draw 
groundwater from or affect groundwater flow within the plume area. 

 
Status of Recommendations From the Second Five-Year Review 
 
Section IX (Recommendations) from the second Five-Year Review included four 
recommendations, which are listed in Table 8. 
 
 
Table 8:  Actions Taken Since the Last Five-Year Review 

 
Issues Recommendations/ 

Follow-Up Actions 
Responsible 

Party 
Status of Follow-Up 

Actions 
Milestone 

Date 
1)  February 2006 
changes in DEQ-7 
human health standards 

Montana Department of 
Environmental Quality 
(DEQ) and EPA will 
evaluate changing the 
cleanup standards for 
dioxins in groundwater 
and in discharge to 
surface water to 2 pg/L 
and 0.13 pg/L 
respectively.  DEQ and 
EPA will also evaluate 
changing the cleanup 
standard for cadmium in 
groundwater from 1.1 
µg/L to 0.755 µg/L 

DEQ and EPA   - Complete - 
The remedy has been 
deemed appropriate and 
no Decision Document 
amendment is necessary.   
Changing the ROD 
standards would not 
change the protectiveness 
of the remedy. 

 

 

Completed 
6/30/2007 

2)  Changes in EPA-
published toxicity 
equivalence factors 
(TEFs) for certain 
polynuclear aromatic 
hydrocarbons (PAHs) 

DEQ and EPA will 
evaluate the need to lower 
the groundwater cleanup 
levels for both 
benzo(a)anthracene and 
indeno (1,2,3-CD)pyrene 
to 0.2 µg/L. 

DEQ and EPA   - Complete -    
Even though the 
standards have changed, 
the levels in the ROD are 
risk-based and remain 
protective.  

Completed 
6/30/2007 
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Issues Recommendations/ 
Follow-Up Actions 

Responsible 
Party 

Status of Follow-Up 
Actions 

Milestone 
Date 

3)  Cleanup levels for 
PCP in soils  

DEQ and EPA will 
continue to evaluate the 
cleanup level for PCP in 
soils. 

DEQ and EPA   - Complete -    
 

Even though the Regional 
Screening Levels for PCP 
in soils have been 
revised, the levels in the 
ROD are risk-based and 
remain protective  

 

Completed 
12/31/10 

4)  Controlled Ground 
Water Area 

DEQ and EPA will 
initiate the process to 
develop and implement a 
Controlled Ground Water 
Area (CGA) for the Site. 

DEQ and EPA A Controlled Ground 
Water Area (CGA) has 
been established 

Completed 
10/30/2009 

 
 
 
Based on recent events associated with the dewatering for construction at the WWTP, the CGA 
may require modification.  This is discussed further in Section VII (Technical Assessment), 
Question A. 
 
 
VI. Five-Year Review Process 
 
This third Five-Year Review for the Site has been conducted in accordance with EPA’s 
Comprehensive Five-Year Review Guidance dated June 2001 (EPA, 2001).  This review was 
performed primarily by (or with the assistance of) the following team members: 
 

• Roger Hoogerheide, RPM, EPA  

• Lisa DeWitt, Project Officer, DEQ 

• Mary Ann Dunwell, Community Relations, DEQ 

• Rob Greenwald, Tetra Tech (contractor to DEQ) 

• Colin McCoy, Tetra Tech (contractor to DEQ) 

• Tom Bowler, Tetra Tech (MPTP Treatment Plant Operator) 
 

The review process included a Site inspection, interviews with relevant parties, and a review of 
the applicable Site records and data.  These items are discussed in more detail below.   
 
Administrative Components 
 
The Five-Year Review report was prepared by Tetra Tech under contract to the Montana DEQ.  
The DEQ is the lead agency for implementation and operation and maintenance of the remedial 
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action at the Site. This Five-Year Review is a cooperative effort of both DEQ and EPA Region 8.  
The site visit for the Five-Year Review was conducted on March 15, 2011. 
 
Site Inspection 
 
The site inspection was conducted on March 15, 2010.  The inspection was led by Roger 
Hoogerheide of EPA, Lisa DeWitt of DEQ, and Colin McCoy of Tetra Tech.  A list of all 
individuals participating in the inspection is provided in Table 9.   
 
The purpose of the site inspection was to evaluate the condition of the Water Treatment Plant and 
other Site structures, and to assess the protectiveness of Site operations and of the remedy through 
visual evaluation of the Water Treatment Plant and associated components, Site fencing, 
monitoring wells, the Land Treatment Unit, and the cap on the north side of the Site.  A 
completed site inspection checklist is provided in Attachment 1.   
 
On the basis of this inspection DEQ and EPA concluded that the Site is well maintained and no 
significant issues were identified with respect to Site operations. The condition of the 
groundwater treatment system components, monitoring wells and the availability of documents 
such as the O&M Manual and As-Built Drawings, Site security, and other aspects of the Site are 
detailed on the site inspection checklist provided as Attachment 1.  It was noted that screens over 
vaults at the treatment plant may not be OSHA compliant, and, while this item does not impact 
the protectiveness of the remedy at the Site, the Site team will investigate this issue.  It was also 
noted that several components of the groundwater remedy are no longer being used.   These 
components can be dismantled and properly disposed of resulting in a small O&M savings. 
 
 
 
    Table 9:  Individuals Present for Site Visit 

Name Affiliation* Phone Email 

Lisa DeWitt DEQ  406-841-5037 lidewitt@mt.gov 

Roger Hoogerheide EPA Region 8 406-457-5031 hoogerheide.roger@epa.gov 

Tom Bowler Tetra Tech – Site/Plant 
Operator 406-723-7247 Tom.bowler@tetratech.com 

Colin McCoy Tetra Tech 406-441-3261 Colin.McCoy@tetratech.com 

Rick Appleman 

Professor of 
Environmental 

Engineering, MT Tech 
(CTEC member 

designated to lead the 
MT Pole initiative) 

406-496-4448 rappleman@mtech.edu 

Ian Magruder 
Kirk Engineering & 
Natural Resources 

(contracted by CTEC) 
406-842-7224 Ian_Magruder@kirkenr.com 

Mary Ann Dunwell  Community Relations, 
DEQ 406-841-5016 mdunwell@mt.gov 

*CTEC = Citizens Technical Environmental Committee  

mailto:lidewitt@mt.gov�
mailto:hoogerheide.roger@epa.gov�
mailto:Tom.bowler@tetratech.com�
mailto:Colin.McCoy@tetratech.com�
mailto:rappleman@mtech.edu�
mailto:Ian_Magruder@kirkenr.com�
mailto:mdunwell@mt.gov�
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Note that for the majority of the last five-year period Mr. Bowler served as the MPTP site/plant 
operator as an employee of the Montana Bureau of Mines and Geology (MBMG).  Tetra Tech 
took over those functions from MBMG in late 2010 and Mr. Bowler continues to serve as the 
site/plant operator as a Tetra Tech employee. 
 
Community Notification and Involvement (Including Interviews) 
 
Public notices announcing the beginning of the Third Five-Year Review were published in the 
Montana Standard on the following dates: 
 

• Sunday, January 16, 2011 
• Wednesday, January 19, 2011 

 
A copy of the newspaper announcement is included in Attachment 2.  An updated fact sheet with 
notification of the third Five-Year Review, dated March 2011, was distributed as an insert to the 
Montana Standard and the Butte Weekly newspapers on Wednesday, March 16, and was also 
made available at the Citizens Technical Environmental Committee (CTEC) office in Butte.   This 
fact sheet was posted on the following website:  http://www.deq.mt.gov/Rem/default.mcpx.  A 
copy of this fact sheet is also included in Attachment 2 to this report.    
 
CTEC held a public meeting on March 24, 2011 at the Boulevard Volunteer Fire Hall, 1900 South 
Franklin, in Butte, for the purpose of assisting DEQ in obtaining community input for the Five-
Year Review.  The sign-in sheet for the meeting is included in Attachment 2, and a summary of 
comments and questions raised during the meeting is included in Attachment 8 based on notes 
provided by Mary Ann Dunwell of DEQ.    
 
Interviews for the Third Five-Year Review were conducted by Lisa DeWitt, Project Officer, 
DEQ, and by Mary Ann Dunwell, Community Relations, DEQ.  The following people were 
interviewed and represent a mixture of nearby residents and public officials: 

• Rick Appleman, Citizens Technical Environmental Committee (CTEC) MPTP Sub-
Committee Chair 

• Scott Payne, Kirk Engineering and Natural Resources, Inc. and CTEC Technical Advisor 

• Janice Hogan, CTEC Technical Assistance Group (TAG) Coordinator 

• Leland Greb, CTEC Member 

• John Ray, Ph.D., CTEC Board Member, Montana Tech Professor of Speech 

• Tom Malloy, Reclamation Manager, BSB County Planning Department 

• Dave Palmer, Chair of the Council of Commissioners, Fair Board, BSB County 

• Tom Bowler, Tetra Tech, MPTP Site/Plant Operations Manager 

• Rick Larson, Operations Manager, Utilities Division, BSB City/County Government, 
Department of Public Works 

http://www.deq.mt.gov/Rem/default.mcpx�
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• Ed Fisher, Neighborhood Resident 

• Elizabeth Erickson, Water and Environmental Technologies, Butte Restoration Alliance, 
CTEC, and NRD Council Butte Area 

 
Additionally, written comments were received from the following:  John Ray; Charles W. Greene 
and Susan E. Natiello; Bill and Dee Fisher; a letter from residents signed by Charles Greene; and 
CTEC .  Attachment 8 includes interview summary forms and a copy of the written comments 
listed above.   Items identified during the community meeting and interviews included the 
following:  
 

• Many of those interviewed recognize that significant improvements and progress have 
been accomplished over the course of the remedy. 
 

• There are some concerns over remedy protectiveness and potential impacts to human 
health in the surrounding community.  Odor in particular is a big concern.  Many of those 
interviewed indicated odor was a problem previously but has not been a problem for some 
time now. 
 

• There were concerns that dust control is not adequate. 
 

• The residents had questions about the requirements that will be included in the 
institutional controls. 
 

• There are concerns that the ROD does not fully address contamination at the Site and that 
the remedy is not protective.  Some want a revised ROD and cleanup to residential levels. 
Some residents questioned why cleanup is not to residential standards, and concerns were 
raised about the ability of caps to provide protection to human health (specifically with 
respect to soil containing dioxins/furans left on-Site). 
 

• Many people are interested in possibilities for site re-use.  The idea for a fairground was 
presented at the public meeting by Butte-Silver Bow County Commissioner Dave Palmer, 
but several of the people interviewed expressed concern that this would not be a good re-
use option.  Other re-use options mentioned included a walking trail, a riparian corridor, a 
Greenway Trail, a water park, and a fire training facility.  There was some interest in 
starting a resident-based planning committee to discuss re-use.  
 

• Some stated that the previous Five-Year review was difficult to understand and did not 
address important issues.   
 

• There were concerns raised that the Five-Year review should be conducted by a third 
party.  
 

• There was concern about what killed trees that were planted along the site fenceline.   
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• There are concerns about the LTU location (proximity to residential areas).  Some 
residents interviewed expressed dissatisfaction about the potential of placing additional 
material in the LTU. 
 

• Some residents indicated they would like to benefit from any remaining funds left when 
cleanup is complete. 
 

• Some of those interviewed indicated they are aware of potential impacts to the MPTP site 
caused by the recent dewatering at the WWTP, such as potential spreading of the PCP 
plume to the north.   
 

• Some of those interviewed indicated that they believe more effort should be expended on 
removing potential remaining sources of PCP (beneath I-90 and/or power poles). 
 

• Many of those interviewed and at the meeting expressed a desire for greater 
communication.  The community wants more information about the Site and more 
influence over decisions. 

 
These concerns, as well as additional written comments that DEQ received, are addressed in 
summary form in the Responsiveness Summary contained in Attachment 9. 
 
Upon final concurrence, this Third Five-Year Review report will be placed in the information 
repositories for the Site.  Once this report is approved, another fact sheet will be developed and 
distributed.  That fact sheet will discuss the findings of the Five-Year Review and announce the 
availability of the Third Five-Year Review report at the information repositories. Site repositories 
are the Montana Tech Library (1300 West Park Street, Butte, MT 5970) and the U.S. EPA Region 
8 Montana Office (Federal Building, Suite 3200, 10 West 15th Street, Helena, Montana 59626).  
The Five-Year Review report will also be placed on EPA’s website and a link to this web site will 
be placed on DEQ’s website. 
 
 
Document Review 
 
The following Site documents were reviewed for preparing this Five-Year Review: 
 

• Final Quarterly Report, October – December 2010 (Tetra Tech, April 2011) 

• Draft Groundwater And Surface Water Monitoring Plan (Tetra Tech, March 2011) 

• Montana Pole and Treating Plant Site Update (EPA and DEQ, March 2011) 

• Information Summary, Conceptual Model, and Groundwater Modeling Report: Butte 
Metro Sewer Treatment Plant Dewatering (Tetra Tech, November 2010) 

• Draft Tech Memo:  Investigation of PCP Migration in the LAO and Evaluation of 
Mitigation Alternatives— Includes Well Logs for recently installed wells 10-16/17/18 and 
10-19/20/21 (MBMG, July 2010) 
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• Montana Pole and Treating Plant Site Update (EPA and DEQ, April 2010) 

• Final Treatability Study Workplan, Montana Pole And Treating Plant Site – Phase 5 
(Tetra Tech, March 2009)  

• MPTP Annual Reports for 2009, 2008, 2007, 2006 (Tetra Tech)  

• Near Creek Trench Field Investigation (Camp Dresser & McKee [CDM], February 2007) 

• MPTP Second Five-Year Review (DEQ, June 2006) 

• Montana Pole and Treating Plant Site Additional Remediation Beneath I15/90 Phase 5 
Remedial Action (CDM, September 2001) 

• Montana Pole and Treating Plant Site Vadose Zone Soils Dioxin/Furan Mobility 
Evaluation (CDM, September 2001) 

• Site-Wide O&M Manual, Montana Department of Environmental Quality Montana Pole 
and Treatment Plant Site (CDM, December 2000) 

• MPTP Record of Decision (ROD)  (EPA and DEQ, 1993) 

• Final Baseline Risk Assessment for the Montana Pole NPL Site (CDM, 1993) 

• MPTP Remedial Investigation (RI) Report  (James M. Montgomery, 1993) 
 

The MPTP treatment plant operator also provided updated site data.  Other general references are 
provided in Section XII. The Remedial Action Objectives, cleanup levels and ARARs 
(summarized earlier) are all contained within the MPTP ROD. 

 

Data Review 
 
As part of the data review operating, sampling, and analytical data for the last five years were 
reviewed.  Any data not available from the above documents were obtained from the Site 
Operator.  Data summaries are provided below for the following items: 
 

• Groundwater 
o Groundwater Plume Maps 
o Recent PCP Concentrations North of Silver Bow Creek and at Newly Installed 

Wells 
o Potential Remaining PCP Source beneath Power Poles 
o Residential Well Sampling 

 
• MPTP Water Treatment Plant 

o Groundwater Extraction Rates 
o Effluent PCP Concentrations from MPTP Treatment Plant 
o Extracted PCP Concentration Trends (i.e., Plant Influent) 
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• Product Recovery 
 

• Surface Water 
 

• Soils (LTU Sampling) 
 
Data are provided in tables (included in Attachment 3) and/or figures that are referenced in the 
text for each of the items listed above.  Note that effluent concentrations for metals have always 
been below ROD standards, and have also always been below aquatic and chronic aquatic life 
standards in the current Montana DEQ-7 standards (adjusted for hardness), so those data are not 
presented in Attachment 3. 
 
Groundwater 
 
Groundwater Plume Maps (PCP) 
 
Interpreted PCP plume maps for groundwater that were included in the “Final Quarterly Report, 
October – December 2010” (Tetra Tech, April 2011) are presented in Attachment 4, for the 
following sampling periods: 
 

• August 2005 
• August 2008 
• August 2009 (just prior to Phase 1 dewatering at the WWTP) 
• August 2010 (after Phase 1 dewatering at the WWTP) 
• November 2010 (after Phase 1 dewatering at the WWTP) 

 
Observations from these maps include the following: 
 

• These maps indicate that the PCP plume is approximately 750 feet wide by at least 1,800 
feet long oriented along the principal direction of groundwater flow (southeast to 
northwest).  
 

• There are several “hot spots” for the PCP concentrations, one of which is just north of I-90 
at monitoring well MW-B-04 (PCP concentrations greater than 1,000 ug/l).  That 
monitoring well was abandoned during reconstruction of the Interstate-90 bridge, so it has 
not been sampled in the most recent events. Upon completion of the MDT construction 
work, wells will be reinstalled in this area. 
 

• The two most recent maps, based on data collected after the Phase 1 dewatering (that 
began in mid-August 2009 and lasted through mid-April 2010) illustrate the presence of 
PCP north of Silver Bow Creek and north of the HCC.  There are no PCP sample results 
from prior to the Phase 1 dewatering at locations north of the HCC. 
 

• Some of the highest PCP concentrations in groundwater are found just north of the NCRT. 
Examples from these maps include location MW-I-01, with PCP concentrations generally 
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exceeding 100 ug/l and sometimes exceeding 1,000 ug/l.  Given that groundwater flowing 
around the edges of the NCRT has much lower concentrations of PCP (generally on the 
order of 10 ug/l or less), it appears that the high concentrations of PCP in groundwater 
north of the NCRT such as at MW-I-01 originates north of the NCRT, likely beneath one 
of more of the power poles.  DEQ plans to address potential remaining sources of PCP 
beneath power poles north of the NCRT later in 2011.     

 
Recent PCP Concentrations North of Silver Bow Creek and at Newly Installed Wells 
 
Figure 10 presents the results of PCP sampling at wells located north of Silver Bow Creek and at 
new wells 10-01 to 10-21, conducted after the Phase 1 dewatering at the WWTP was initiated.  
Screened intervals are included on the figure.  These results represent the only recent samples for 
PCP north of Silver Bow Creek between MPTP and the WWTP extraction pumps (i.e., no PCP 
data in that area are available before the recent WWTP dewatering).  Observations from Figure 10 
include the following: 
 

• PCP is currently detected in groundwater north of Silver Bow Creek and north of the HCC 
(see Figure 10).  No wells north of Silver Bow Creek between MPTP and the WWTP 
extraction pumps were sampled for PCP prior to the Phase 1 dewatering at the WWTP that 
began on August 13, 2009, so it cannot be determined if PCP was present north of the 
HCC prior to the dewatering at the WWTP.  However, groundwater typically flows north 
to south towards the HCC in the WWTP area, and the presence of PCP in groundwater 
north of the HCC after the dewatering began is consistent with the fact that groundwater 
levels were lowered below the bottom of the HCC during the Phase 1 dewatering, 
allowing for contaminant transport below the HCC from south to north.   
 

• The highest PCP concentrations on Figure 10 were observed at new wells 10-02 and 10-
15, which are the shallowest wells in the cluster located nearest to the power poles 
(discussed in detail below).  Of the remaining results on Figure 10, the results with the 
highest concentrations are all located in a general path between the power poles and the 
WWTP extraction pumps.  Coupled with the figure presented on Figure 9 (which showed 
very high PCP concentrations in groundwater north of the NCRT near the southernmost 
power pole), these data strongly suggest that a continuing source of PCP exists under one 
or more of the power poles.  
 

• Where wells are clustered, the higher PCP concentrations are generally found in the 
shallower wells.   
 

Potential Remaining PCP Source beneath Power Poles 
 
Three power poles located north of the NCRT and MPTP fence are illustrated on Figure 2a.  
These power poles are potentially significant because soils beneath these power poles were not 
previously excavated during the LAO Removal Action.  Thus, there is a potential for there to be 
residual LNAPL beneath these power poles that might serve as a continuing source of dissolved 
PCP impacts in groundwater.  Although all three power poles are south of the current Silver Bow 
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Creek, only the southernmost of the three power poles (located northeast of well MW-87-3 and 
located just west of the ND-06 monitoring cluster) was located on the MPTP side of Old Silver 
Bow Creek.  During the time of plant operations, free-phase oil that contained PCP was known to 
extend to Old Silver Bow Creek, so there is an enhanced possibility that soil beneath this 
southernmost power pole could be contaminated relative to the other two poles. The other poles 
could have been affected after Old Silver Bow Creek was reconstructed during LAO operations.   
 
Figure 9 is based on a figure from CDM’s 2007 “Near Creek Trench Investigation” with 
annotations added by Tetra Tech to illustrate the potential significance of the southernmost power 
pole.  This figure includes PCP concentrations observed in shallow monitoring wells on both 
sides of the NCRT.  Key observations include the following: 
 

• On the north side of the recovery trench, there are extremely high concentrations of PCP 
(greater than 1,000 µg/L) at monitoring points located between the power pole described 
above and the NCRT (ND-06-S and NCTR-02-1) 
 

• The concentrations entering the NCRT from the south side (the MPTP side) are lower than 
from the north side (the power pole side) 
 

• The concentrations of PCP near the edges of the NCRT, while not necessarily below the 
cleanup standard, are low 

 
This pattern of PCP concentration strongly suggests the potential for a continuing source of 
dissolved PCP impacts beneath this power pole, with localized groundwater flow toward the 
NCRT (because of the extraction in the NCRT) resulting in the high concentrations of PCP 
observed at ND-06-S and NCTR-02-1.  The fact that there are very low concentrations at the 
edges of the NCRT strongly suggests that these very high concentrations at ND-06-S and NCTR-
02-1 are not a result of transport of PCP around the NCRT.   
 
The remaining sources of PCP beneath the power poles north of the NCRT will be investigated, 
and removed/treated as appropriate, during 2011.  Excavated soil would be placed on-site for 
treatment or taken to the mine waste repository if the soils are found to contain mine tailings. 
 
 
Residential Well Sampling  
 
The ROD requires sampling of residential wells within one quarter mile of the groundwater 
contaminant plume for PCP.  Five wells have been traditionally sampled over the years.  
Sampling results are presented in Table A3-1 in Attachment 3.  Only one of these five wells (the 
Bowler well) is within one quarter mile of the groundwater contaminant plume.  Two of the 
locations are south or southeast of MPTP, two of the locations are east of the southern portion of 
the MPTP site, and one location is north of MPTP (the Bowler well, just northeast of the WWTP).   
PCP concentrations were not detected or were far below the cleanup standard of 1 ug/l for each of 
these wells from 2001 to 2008, and the four wells outside the quarter-mile distance from the 
contaminant plume were not sampled in 2009 or 2010.  The owners of these wells will be 
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contacted to determine whether or not they desire continued sampling to occur. 
 
For the residential well located just northeast of the WWTP (the Bowler well), PCP results were 
typically non-detect in annual samples between 2001 and 2009, although there have been a few 
detections of PCP at very low levels that are below the groundwater standard of 1.0 µg/L (such as 
0.12 µg/L in 2001, 0.47 µg/L in 2007, and 0.08 µg/L in 2008).  These PCP concentrations at the 
Bowler residence are much lower than the PCP concentrations detected north of Silver Bow 
Creek between MPTP and the WWTP after the WWTP dewatering began, and these low PCP 
concentrations at the Bowler residence could be caused by cross-contamination of equipment in 
the field or in the laboratory.  The Bowler well was sampled on December 30, 2009 during the 
WWTP dewatering, was analyzed for PCP, and PCP was not detected.  The Bowler well will 
continue to be sampled annually. 
 
Dioxin Toxicity Equivalent (TEQ) and PAHs/Chlorophenols (other than PCP) 
 
A small number of monitoring wells are sampled annually for dioxin TEQ, PAHs, and 
chlorophenols.  The specific monitoring locations have changed over time.  However, the best 
indicator of the limited distribution of these constituents in groundwater at the Site is the low 
concentrations extracted at the two recovery trenches (the NCRT and NHRT).  Data regarding 
concentrations extracted at the NCRT and NHRT are provided on the following tables in 
Attachment 3: 
 

• Table A3-3: Dioxin TEQ in influent and effluent 
• Table A3-4: PAHs and Chlorophenols in influent and effluent 

 
For Dioxin TEQ (Table A3-3) the extracted water from both the NCRT and NHRT is always far 
below the ROD cleanup criteria for groundwater of 30 pg/l (although some results from some 
individual monitoring wells exceed the criteria).  For PAHs and Chlorophenols other than PCP 
(Table A3-4) the extracted water from both the NCRT and NHRT is also always below the ROD 
cleanup criteria (and is generally non-detect for these constitiuents).  These data indicate that 
impacts to groundwater from dioxins, PAHs and Chlorophenols are limited, and it is appropriate 
to focus on PCP impacts as the primary concern in groundwater at this Site. 
  
The levels of PCP and dioxin TEQ in the groundwater (within the contaminant plume) currently 
exceed the ROD cleanup levels (though, as stated above the extent of dioxin impacts is limited 
since water extracted from the NCRT and NHRT are below criteria for dioxin TEQ).  However, 
the contaminant levels in groundwater are declining, and it is anticipated that if the remedy 
continues to function as intended in the ROD, all ROD surface water cleanup levels will 
ultimately be met without additional action.    
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MPTP Water Treatment Plant 
 
Groundwater Extraction Rates 
 
Extraction rates over time at the NCRT and NHRT are provided on Table A3-1 in Attachment 3, 
and are illustrated on Figure 7.  This figure illustrates that the total extraction rate has increased in 
recent years to approximately 335 gpm, whereas before 2004 the total extraction rate was 
generally less than 250 gpm.  Recent extraction rates at the MPTP trenches have been essentially 
constant, with extraction rates of approximately 210 gpm at the NCRT and 125 gpm at the 
NHRT.   
 
 
Influent and Effluent Concentrations from MPTP Treatment Plant 
 
Data regarding MPTP treatment plant influent and effluent are provided on the following tables in 
Attachment 3: 
 

• Table A3-2: PCP in influent and effluent 
• Table A3-3: Dioxin TEQ in influent and effluent (standards are based on Dioxin TEQ) 
• Table A3-4: PAHs and Chlorophenols in influent and effluent 

 
With respect to treatment plant influent, data are provided for the effluent of the each of the two 
extraction trenches (NCRT and NHRT) as well as the combined influent.    
 
Extracted PCP concentrations over time at the extraction trenches are illustrated on Figure 8a.  
Extracted concentrations of PCP have always been lower at the NCRT versus the NHRT, and 
concentrations of PCP at both extraction trenches have been declining over time as a result of the 
soil remediation and soil flushing to date. 
 
The recent “Phase 1” dewatering period at the WWTP that occurred in late 2009 and early 2010 is 
indicated on Figure 8a. A sharp decline in PCP concentrations in the water extracted at the NHRT 
occurred during the Phase 1 dewatering.  PCP concentrations dropped from 236 µg/L on August 
10, 2009, shortly before dewatering began, to a low of 28.6 µg/L on January 27, 2010, near the 
end of dewatering, and then rebounded back to approximately 200 µg/L after the WWTP 
dewatering was terminated.  The concentration of PCP extracted at the NCRT has been below 10 
µg/L since early 2003 (the PCP groundwater standard is 1 µg/L), but was generally less than 5 
µg/L during the WWTP dewatering.  There is an apparent correlation on these figures between 
the WWTP dewatering and lower influent concentrations at the NHRT and, to a lesser degree, the 
NCRT.  The sharp decline in PCP concentrations at the NHRT that occurred during Phase 1 
dewatering may indicate that Phase 1 dewatering caused the water table to drop below the zone of 
highest contaminant concentration, causing capture of contaminant mass to be less effective at 
this trench. 
 
Water is treated at the MPTP water treatment plant using granular activated carbon (GAC) with 
no additional metals treatment and is generally discharged to Silver Bow Creek near the 
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northwestern corner of the MPTP site.  Treated water can also be used to replenish the retention 
pond adjacent to the LTU (though that has usually not been needed), and treated water can also be 
injected into a series of injection cells that were constructed on the Site.  Effluent concentrations 
for PCP from the MPTP plant since the previous Five-Year review are presented on Figure 8b.  
These samples have been collected weekly.  It is clear from Figure 8b that the MPTP treatment 
plant routinely treats PCP concentrations to below the discharge standard of 1 ug/l.  There are 
infrequent samples where the discharge standard of 1 ug/l is slightly exceeded, but such events 
are not repeated.  Discussions with the treatment plant operator indicate that, when an exceedance 
has occurred, a cause has been identified and immediately addressed.   
 
With respect to dioxin TEQ for the last five years (Table A3-3), the combined influent to the 
MPTP treatment plant has always been below the effluent standard of 10 pg/l.  Therefore, the 
effluent has also been below the standard.   With respect to PAHs and chlorophenols (other than 
PCP) for the last five years (Table A3-4), there have been very low concentrations of some 
parameters in MPTP plant influent and effluent, but none of the detections have been above 
cleanup standards in either the influent or the effluent.   
 
The discharge to surface water criteria in the ROD also include limits for several metals, and 
effluent concentrations for each of the metals is consistently well below the ROD cleanup 
standard, and below aquatic and chronic aquatic life standards in the current Montana DEQ-7 
standards (adjusted for hardness).  
 
 
Product Recovery 
 
Over the last five year period there has been a significant decline in the number of individual 
monitoring locations that have had measurable free oil, as well as in recovered volume of free oil 
in the capture and recovery system.    
 
With respect to individual locations, the wells that most recently had measurable free product 
were all beneath the interstate highway footprint, or within the NHRT.  It should be noted that due 
to the interstate highway bridge replacement work, a number of wells within the highway 
footprint had to be abandoned and will not be replaced until that work is complete in late 2011.  
However, there has been no measurable or recoverable oil in the NHRT since early 2009, 
suggesting the likelihood that no free product will be seen in the replacement wells immediately 
upgradient of the NHRT (since none appears to be entering the trench currently and the previous 
wells had no measurable oil for more than a year prior to abandonment).  Some monitoring 
locations in the NHRT and immediately upgradient of the NHRT exhibited “sheen” of visual oil 
on the well measuring equipment subsequent to having a quantifiable thickness of oil, but that 
trend has also declined.  
 
With respect to recovered product, all free product recovery in this Five-Year Review period was 
accomplished via a belt skimmer located at Manhole #2 within the NHRT.  Recovered oil is 
transferred to a storage tank for ultimate disposal by incineration. The last shipment of oil for 
disposal occurred in November of 2004.  Oil recovery declined dramatically during this five-year 
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period versus the previous five-year period, as illustrated in Table 10.  No oil has been recovered 
since February of 2009, when 6 gallons of recovered oil was transferred to storage.   
 
 
Table 10:  Decline in Annual Volume of Free Product Recovery  

Year Gallons of Free Oil Recovered 
  

2000 967 
2001 1,367 
2002 2,104 
2003 570 
2004 523 
2005 511 
2006 461 
2007 3 
2008 46 
2009 6 
2010 0 

2011 (through April) 0 
 
 
Surface Water 
 
As part of routine monitoring for the MPTP site, the following surface water locations have 
historically been sampled quarterly for PCP and annually for dioxins/furans and PAHs (locations 
are illustrated on Figures 2a and 2b): 
 

• SW-03: on Silver Bow Creek, located far west (downstream) of the MPTP site  
• SW-05: on Silver Bow Creek, just west (downstream) of the MPTP site 
• SW-06: on the HCC, at the far western (downstream) end of the HCC  
• SW-09: on Silver Bow Creek, just east (upstream) of the MPTP site 

 
Three of those locations are surface water compliance points on Silver Bow Creek (SW-03, SW-
05, and SW-09).  Location SW-06 is located at the downstream end of the HCC, and provides 
information regarding surface water quality downstream of the portion of the HCC that 
corresponds to the old channel of Silver Bow Creek.  The ROD recognized that some residual 
PCP concentrations would exist in portions of the Silver Bow Creek Channel downstream of the 
Site for some time.  As stated on page 24 of the ROD: “Once site remediation has effectively 
contained the contaminated groundwater and LNAPL, and releases to Silver Bow Creek have 
been effectively reduced or eliminated, it is expected that natural biodegradation and attenuation 
would effectively reduce the levels of organic contaminants in Silver Bow Creek, stream 
sediments and groundwater downstream of the site.  These natural mechanisms would be relied 
upon to address the low level contamination found in this area.”  Since SW-06 is downstream of a 
portion of Old Silver Bow Creek that was not excavated, it is a good location for monitoring the 
attenuation of low levels of PCP released from that portion Old Silver Bow Creek.  
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As part of additional investigation in response to the Phase 1 dewatering at the WWTP, the 
following additional surface water locations were sampled for PCP at least once since December 
2009: 
 

• SS-06:  on Silver Bow Creek, between the MPTP site and the WWTP 
• HCC-01: on the HCC, east (upstream) of the WWTP 
• HCC-01A: on the HCC, south of the WWTP 
• HCC-02: on the HCC, northwest (downstream) of the WWTP 

 
Data regarding surface water samples are provided on the following tables in Attachment 3: 
 

• Table A3-5: PCP in surface water 
• Table A3-6: Dioxin TEQ in surface water 
• Table A3-7: PAHs and Chlorophenols in surface water  

 
Important observations from surface water results for PCP over the last five year period include 
the following: 
 

• As indicated in Table A3-5 in Attachment 3, the surface water standard of 1 ug/l for PCP 
is consistently achieved at the compliance sampling locations in Silver Bow Creek (SW-
03, SW05, and SW-09).  The only exceptions in the last five years were PCP 
concentrations just above the cleanup standards in two samples at SW-03 (1.81 ug/l in 
October 2006 and 1.69 ug/l in August 2009) and one sample at SW-05 (1.03 ug/l in 
November 2006).  These concentrations just slightly exceed the standard for PCP, and 
values exceeding the standard were not repeated in subsequent samples. At SW-09, 
located on Silver Bow Creek upgradient of the MPTP site, PCP is generally detected at 
very low concentrations of 0.2 ug/l or less (or in some cases is not detected).  Monitoring 
will continue over the duration of the remedy. 
 

•  As indicated in Table A3-5 in Attachment 3, PCP concentrations at location SW-06  
(located at the downstream end of the HCC) often slightly exceed the surface water 
criterion of 1 ug/l, though PCP concentrations are generally below 2 ug/l.  As mentioned 
earlier, this appears to be due to residual PCP in the portion of Old Silver Bow Creek that 
forms a portion of the HCC upstream of SW-06.   The process of natural attenuation 
envisioned in the ROD for these residual PCP impacts is likely occurring although slowly, 
based on observed concentrations in surface water that have declined over time.  The 
maximum PCP concentrations at SW-06 were higher in previous years (e.g., 7.4 ug/l in 
November 1998) than during the last five years (generally below 2 ug/l). 
 

• As indicated in Table A3-5 in Attachment 3, the PCP concentration at SS-06A (located on 
Silver Bow Creek between the MPTP site and the WWTP) was very low (0.1 ug/l) the one 
time it was sampled prior to the WWTP dewatering that started in late 2009, and remained 
low throughout the WWTP dewatering (generally non-detect, maximum of 0.1 ug/l).  This 
is consistent with groundwater generally not discharging to the reconstructed Silver Bow 
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Creek near the MPTP site, including the period of WWTP dewatering when groundwater 
levels were lowered. 
 

• As indicated in Table A3-5 in Attachment 3, PCP was sampled at HCC-01 (located 
upstream of the WWTP) during and after the WWTP dewatering, and the PCP 
concentrations were below the surface water criterion of 1 ug/l in each sample.  PCP was 
sampled at HCC-01A (just south of the WWTP) and at HCC-02 (just west of the WWTP) 
after the WWTP dewatering (which ended in April 2010) and the PCP concentrations 
were also below the surface water criterion of 1 ug/l in each sample.      

 
With respect to dioxins/furans in surface water for the last five years (Table A3-6), all results 
have been far below the ROD surface water criterion of 10 pg/l, with the maximum detection in 
the last five years less than 1 pg/l. With respect to PAHs and chlorophenols (other than PCP) for 
the last five years (Table A3-7), there have been been just a few minor detections all of which are 
well below the ROD surface water criteria.   
 
Accordingly, it is anticipated that if the remedy continues to function as intended in the ROD, all 
ROD surface water cleanup levels will be met without additional action.    
 
 Soils 
  
LTU Sampling 
 
There was one offload of the LTU in the last five years, which occurred in 2007 with the removal 
of 32,000 cubic yards of treated soil from the LTU.  The soils were backfilled on-site.  In 2007, 
the remaining soil staging and pretreatment piles were dismantled and 8,000 cubic yards of soil 
were moved from the piles and placed on the LTU for final treatment.  Small volumes of soil 
from the NHRT east-end facility abandonment (July 2009), Butte Silver-Bow sanitary sewer re-
location (October 2009), and Interstate Bridge pillar drilling were added to the LTU in 2009 and 
2010.  Data are provided in Attachment 3 for LTU sampling results prior to the 2007 offload 
(Table A3-8) and subsequent to the 2007 offload (Table A3-9).  There are ten LTU zones that are 
sampled (see Figure 11), and each section has five borings per sampling event.  The sampling 
occurs as follows:   
 

• The upper five aliquots of soil for each section, from a depth of 0" to 24", are composited 
to make one sample for PCP analysis per section for the shallow soil. 

 
• The lower five aliquots of soil for each section, from 24" to 36", are composited to make 

one sample for PCP analysis per section for the deeper soil. 
 
With respect to the current soils remaining at the LTU (see Table A3-9), the easternmost four 
sections of the LTU had previously had two consecutive sampling rounds where all soils met the 
standard for PCP and PAHs, so those were not sampled in 2010.  Sections one through six had 
also previously met the standard for PAH, so those were only sampled for PCP in 2010. 
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The results from the October 2010 sampling round showed that one upper section and two lower 
sections of the sampled areas were still above the 34 ppm treatment standard for PCP, and all 
other samples were less than the clean-up standard.  This indicates that approximately 85% of the 
remaining LTU soil volume meets the treatment standard.  Samples for all COCs will be collected 
prior to the final offload and closure of the LTU. 
 
The levels of dioxin in the soils currently being treated on the LTU exceed the ROD cleanup 
levels, and approximately 15% of the soils exceed the ROD cleanup levels for PCP.  The PCP 
levels in the soils are declining, and it is anticipated that if the remedy continues to function as 
intended in the ROD, all ROD soil cleanup levels for PCP and PAHs will be met without 
additional action.   It is anticipated that if the remedy continues to function as intended in the 
ROD, the dioxin TCDD-TEQ cleanup levels may not be met without additional action. 
 
 
VII. Technical Assessment 
 
 
Question A: Is the remedy functioning as intended by the decision documents? 
 
No.  As a whole, the remedy continues to operate and function as designed and outlined in the 
ROD.  However, the dioxin TCDD-TEQ cleanup level for soils outlined in the ROD is not being 
achieved, as described further in this document.    
  
With respect to groundwater, the remedial goals are to provide maximum source reduction and 
protect Silver Bow Creek and uncontaminated groundwater by minimizing migration of 
contaminants within the groundwater and meet cleanup levels outlined in the ROD at the point of 
compliance.  Under typical operating conditions groundwater capture associated with the MPTP 
extraction system appears to be sufficient.  This determination is based on the recent groundwater 
modeling.  The MPTP plant meets discharge requirements.  PCP concentrations at the extraction 
trenches have declined substantially over the course of the remedy and the quantity of LNAPL 
recovered from the area beneath the interstate has decreased as well (no free oil has been 
recovered since 2009), indicating that the soil remediation coupled with natural flushing has 
reduced the PCP source significantly.  The current groundwater pump and treat system has been 
operating since 1997.  The ROD anticipated “…the groundwater action would occur for a period 
of 30 years.  Although groundwater remediation to cleanup levels is expected…some inaccessible 
source areas (under the interstate highway) would remain and be treated in place.  Therefore, 
actual costs and efforts associated with site monitoring, enforcement of institutional controls and 
operation and maintenance of the groundwater treatment system for the inaccessible source areas 
(under the interstate highway) may be incurred beyond 30 years.” 
 
With respect to surface water, page 39 of the ROD recognized that once site remediation has 
effectively contained the contaminated groundwater and LNAPL and releases to Silver Bow 
Creek have been effectively reduced or eliminated, it is expected that natural biodegradation and 
attenuation will effectively reduce the levels of organic contaminants in Silver Bow Creek, stream 
sediments and groundwater downstream of the site.  A portion of the Old Silver Bow Creek 
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channel now comprises a downstream portion of the HCC, and there are some measurements of 
PCP at location SW-06 (at the downstream end of the HCC) that slightly exceed the surface water 
criterion of 1 ug/l, likely due to residual PCP associated with the channel of Old Silver Bow 
Creek.  This portion of the HCC discharges through the metals treatment lagoons to Silver Bow 
Creek, and the downstream sample for Silver Bow Creek (SW-03) has lower levels of PCP that 
generally do not exceed the surface water criteria of 1 ug/l.  Therefore, impacts to surface water 
appear to be minor and limited under normal operations. Residual PCP associated with the 
channel of Old Silver Bow Creek is expected to continue to attenuate over time, as indicated in 
the ROD. Cleanup levels are expected to be met if the remedy continues to function as intended in 
the ROD. 
 
With respect to soils, excavation of soils and subsequent treatment at the Land Treatment Unit 
(LTU) effectively reduces concentrations of contaminants to ROD cleanup levels for PCP and 
B2PAHs, and remaining soils at the LTU are approaching those cleanup levels.  It is possible that 
all soil treatment for these contaminants of concern at the LTU will be completed within the next 
five years.  
 
ROD cleanup levels for dioxin, expressed as TCDD-TEQ, in soils have not been achieved with 
biological treatment at the LTU, and are not anticipated to be met if the current remedy operates 
as intended.  Page 30 of the ROD states “Biological land treatment is not expected to achieve the 
degree of treatment provide by incineration; however, it is anticipated that allowable final 
contaminant levels will be achieved.  Design studies would be utilized to determine achievable 
treatment efficiencies and identify any additional remedial actions which may be necessary in 
conjunction with biological land treatment.” 
 
CDM’s Technical Memorandum Vadose Zone Soils Dioxin/Furan Mobility Evaluation, 
September 27, 2001, presented the results of modeling conducted to evaluate the potential for 
dioxins and furans that remain in treated soil backfilled within the vadose zone onsite to leach 
into the groundwater via porous media flow.  This evaluation concluded that dioxins and furans 
are not likely to be treated, biodegraded, or leached from soils during bioremediation, and that the 
predicted aquifer concentration under unrealistically worst-case conditions is just barely over the 
ROD cleanup levels of 3.0E-8 mg/L TCDD equivalent.  The risk exposure pathways for soils are 
ingestion or direct contact.  By backfilling the treated soils that still contain dioxins/furans above 
the historic high groundwater level (based on over 20 years of monitoring), and by covering these 
soils with at least one foot of clean soil (as indicated in the September 2001 “Vadose Zone Soils 
Dioxin/Furan Mobility Evaluation” by CDM), these exposure pathways are rendered incomplete. 
This is not a contingency remedy outlined in the ROD.  Further management of these soils will be 
evaluated once EPA has finalized the revised interim PRGs for dioxin and dioxin-like 
compounds. 
 
For institutional controls, the objectives included the following: 1) prevent unauthorized access to 
contaminated media or to remedial action areas; 2) include adequate zoning restrictions, 
conservation easements, and other controls to prevent any future residential use of the Site; and 3) 
prevent any water well drilling in the contaminated groundwater plume and adjacent areas to 
prevent additional receptors of contaminated groundwater or an expansion of the plume. With 
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respect to these items: 
 

• The Site fence (which is an engineering control) is well-maintained and prevents 
trespassing. 
 

• The northern portion of the MPTP site (i.e., north of I-90) is currently zoned M1 (Light 
Industrial).  The southern portion of the MPTP site (i.e., south of I-90) is currently zoned 
M2 (Heavy Industrial).  The current zoning therefore precludes residential construction on 
the MPTP site.  Long-term institutional controls precluding future residential use of the 
Site will need to be implemented, or the ROD states that the cleanup levels will need to be 
revised.   
 

• A Controlled Ground Water Area was established after the Second Five-Year Report, 
which prevents new wells from being drilled.  Based on the site inspection and discussions 
with DEQ and the MPTP plant operator, there are no known new well installations for 
other than remedial purposes have taken place within the CGA.   

 
This review has identified several issues that potentially impact long-term protectiveness if not 
addressed, as follows:  
 

• The Controlled Ground Water Area implemented in October 2009 does not explicitly 
address large increases in groundwater extraction from existing infrastructure, such as is 
used for dewatering at the WWTP to allow for construction at that facility.  Such 
extraction negatively impacts the MPTP capture zone.  Additional dewatering at the 
WWTP is anticipated in the future.  DEQ and Butte/Silver Bow are working cooperatively 
to address this issue and minimize future impacts to the MPTP capture zone. 

 
• There are potential remaining sources of PCP contamination in the subsurface beneath 

power poles in the area of Silver bow Creek.  
 

• The compliance point for groundwater described in the ROD is the south bank of Silver 
Bow Creek.  However, after the ROD, Silver Bow Creek was reconstructed to a new 
location and to a new elevation to avoid groundwater discharge to the creek.  Also, PCP is 
currently observed in groundwater north of Silver Bow Creek and the HCC, likely due in 
large part to dewatering at the WWTP.  Accordingly, the point of compliance for 
groundwater needs to be clarified to ensure that cleanup levels are met in accordance with 
the ROD. 
 

• Although current zoning precludes residential uses of the Site, permanent and enforceable 
ICs have not yet been established to prevent future residential use of the property. 
 

Recommendations to address these issues are provided in Section IX.  DEQ indicates that 
adequate monies remain to take this Site through to final cleanup.  Annual site costs are 
summarized in Section IV, and annual O&M costs (see Table 6) are consistent with ROD 
estimates. 
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As progress towards meeting remedial goals continues, opportunities for optimization include 
removal of infrastructure that is no longer needed, such as the oil/water separator and the product 
recovery tank.  Removal of such components will reduce annual operations and maintenance 
costs.  It is anticipated that removal of infrastructure that is no longer needed will be addressed 
during the next five-year period, and subsequent optimization opportunities will be addressed in 
the next 5-Year Review. 
 
Question B:  Are the exposure assumptions, toxicity data, cleanup levels, and remedial action 
objectives (RAOs) used at the time of remedy selection still valid? 
 
Yes.  There have been no changes in the items listed in Question B that would affect the 
protectiveness of the remedy.  The Baseline Risk Assessment (CDM, 1993) provides the basis for 
taking action and indicates the exposure pathways that need to be addressed by the remedial 
action.  The Baseline Risk Assessment indicates that the principal threats stem from contaminated 
groundwater, releases of contaminated groundwater and oily wood treating fluids into surface 
water, and surface soils. The primary human health risk exposure pathways are ingestion of and 
direct contact with contaminated groundwater, and ingestion of or direct contact with soils.  
Potentially affected receptors include residents, workers, trespassers, recreational users, and 
aquatic biota.  The ecological risk assessment evaluated the potential for harm to terrestrial and 
aquatic populations following exposure to contaminants.  These items remain valid. 
 
Since 1993, some EPA risk assessment guidance on estimating exposure and the exposure point 
concentration term has been updated and revised.  Toxicity values for a number of chemicals 
listed as contaminants of concern in the 1993 risk assessment have also been updated.  These 
changes are discussed below. 
 
Changes in Exposure Pathways, Toxicity, and Other Contaminant Characteristics 
 
Susan Griffin, an EPA Region 8 toxicologist, evaluated the changes in risk assessment procedures 
and methodology that have occurred between 1993 and the present, and her assessment concluded 
that although there were a number of examples where use of more current guidance would either 
slightly increase or decrease the overall exposure assessment, this would not significantly affect 
the calculations of exposure or final conclusions of the 1993 assessment.  This evaluation is 
provided in Attachment 7.  If the 1993 risk assessment were revised to include this newer 
information, the quantitative risk estimates may increase slightly (or decrease slightly depending 
on the contaminant).  However, the overall conclusions of unacceptable risk and the basis for site 
remediation would not change. 
 
EPA's dioxin reassessment has been developed and undergone review over many years with the 
participation of scientific experts in EPA and other federal agencies, as well as scientific experts 
in the private sector and academia. The Agency followed current cancer guidelines and 
incorporated the latest data and physiological/biochemical research into the assessment. The 
results of the assessment have currently not been finalized and have not been adopted into state or 
federal standards. EPA anticipates that a final revision to the dioxin toxicity numbers may be 
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released by the end of 2011. In addition, EPA/OSWER has proposed to revise the interim 
Preliminary Remediation Goals (PRGs) for dioxin and dioxin-like compounds, based on technical 
assessment of scientific and environmental data. However, EPA has not made any final decisions 
on interim PRGs at this time. Therefore, the dioxin toxicity reassessment for this Site will be 
updated during the next Five-Year Review. The toxicity profile for PCP was updated in the 
September 2010 toxicological assessment reports issued by the USEPA National Center for 
Environmental Assessment at the end of FY2010 in support of the IRIS, as per the following 
website:  http://www.epa.gov/ncea/iris/subst/0086.htm.  EPA’s Region 8 toxicologist evaluated 
this update (see Attachment 7), and concluded that if the 1993 human health risk assessment were 
updated to use the more current cancer and non-cancer toxicity values and TEF data, the risks 
estimated would slightly increase for pentachlorophenol and PAHs, but the overall conclusions 
regarding unacceptable risks presented in the Baseline Risk Assessment would not change.   
 
 
Changes in Non-Risk-Based Standards  
 
Cleanup criteria in the ROD that were not based on site-specific risk calculations are as follows: 
 

• Groundwater: 
o Based on MCLs - PCP, Benzo(a)pyrene, and Dioxin TEQ   

 
• Surface water and discharge to surface water  

o Based on MCLs – PCP and Benzo(a)pyrene 
o Based on aquatic standards – Dioxin TEQ 

 
The following evaluation was performed for the Five-Year Review regarding changes to criteria 
for these constituents: 
 

• MCLs - MCLs have not changed since the time of the ROD for the constituents listed 
above.   
 

• 2010 Montana DEQ-7 water quality standards (the successor to the Gold Book standards 
referenced in the Montana Contaminant-Specific ARARs in the ROD) -  
 

o For groundwater, the DEQ-7 “Human Health Standards – Groundwater” were 
compared to the ROD cleanup criteria:   
 
 For PCP, the principal site contaminant, the DEQ-7 standard of 1 ug/l is 

identical to the ROD cleanup criterion.   
 

 For Benzo(a)pyrene the DEQ-7 standard is 0.05 ug/l, versus the ROD 
cleanup criterion of 0.2 ug/l.  Note that the DEQ-7 standard is lower than 
the reporting limit stated in the DEQ-7 standards (0.1 ug/l), and lower than 
is typically reported for MPTP samples (generally 0.2 to 0.5 ug/l).  Using 
influent from the NCRT and NHRT as indicators of groundwater impacts 

http://www.epa.gov/ncea/iris/subst/0086.htm�
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(see Table A3-4), all samples for Benzo(a)pyrene for the last five years 
have been “non-detect,” so it appears that there are not significant 
groundwater impacts for this constituent.  Future sampling and analysis, 
however, should be reported to 0.1 ug/l if possible.   
 

 For Dioxin TEQ, the DEQ-7 standard is 2 pg/l versus the ROD cleanup 
criterion of 30 pg/l. This difference is noted, but it does not impact the 
protectiveness of the remedy because Dioxin is relatively immobile in 
groundwater and human use of groundwater is restricted by the Controlled 
Ground Water Area for an area much greater than the extent of the PCP 
plume.  Note that the DEQ-7 standards utilize different TEFs for 
calculating Dioxin TEQ than the TEFs in the ROD (The DEQ-7 TEFs are 
equal to TEFs provided in “Recommended Toxicity Equivalence Factors 
(TEFs) for Human Health Risk Assessments of 2,3,7,8-Tetrachlorodibenzo-
p-dioxin and Dioxin-Like Compounds” (US EPA, December 2000). In 
general, the ROD TEFs are higher than the DEQ-7 TEFs factors (i.e., for 
the constituents typically detected at MPTP), such that the Dioxin TEQ 
values calculated using the ROD TEFs (used for Site data to date) are 
conservatively high.  In the future, it is appropriate to calculate Dioxin 
TEQs using both sets of TEFs.  However, since groundwater use is 
restricted, no change in the remedy is warranted.  DEQ intends to conduct a 
comprehensive review of the remedy for dioxin in all media once EPA has 
finalized the revised interim preliminary remediation goals (PRGs) for 
dioxin and dioxin-like compounds. 
 

o For surface water and discharge to surface water, the ROD identified the basis for 
certain of the surface water and discharge to surface water standards as the DEQ-7 
“Aquatic Life Standards.”  The current DEQ-7 “Aquatic Life Standards” were 
compared to the ROD cleanup criteria for the following contaminants: 
 
 For PCP, the DEQ-7 standards are higher than the ROD cleanup criterion 

(5.3 ug/l for acute and 4.0 ug/l for chronic, versus the ROD criterion of 1 
ug/l). 
 

 For Benzo(a)pyrene and Dioxin TEQ, there are no values for “Aquatic Life 
Standards” provided in the DEQ-7 standards. 
 

 For metals that are monitored (other than Arsenic), the 2010 DEQ-7 
Aquatic Life Standards depend on hardness.  At MPTP the hardness in the 
treatment plant effluent exceeds 400 mg/l, so the standards for treatment 
plant effluent are calculated using a value of 400 mg/l for hardness as per 
the DEQ-7 instructions in note 12.   

 
o For Arsenic, the 2010 DEQ-7 standards are higher than the ROD 

cleanup criterion (340 ug/l for acute and 150 ug/l for chronic, 
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versus the ROD criterion of 48 ug/l). 
 

o For Cadmium, the 2010 DEQ-7 standards are mixed versus the 
ROD cleanup criterion (8.7 ug/l for acute is higher than the ROD 
criterion of 1.1 ug/l, and 0.8 ug/l is slightly lower than the ROD 
criterion of 1.1 ug/l).  Results for effluent from the Water Treatment 
Plant collected during the previous year were all less than the 
calculated chronic value. 
 

o For Chromium, the 2010 DEQ-7 standards are higher than the ROD 
cleanup criterion (5,614 ug/l for acute and 268 ug/l for chronic, 
versus the ROD criterion of 11 ug/l). 
 

o For Copper, the 2010 DEQ-7 standards are higher than the ROD 
cleanup criterion (51.7 ug/l for acute and 30.5 ug/l for chronic, 
versus the ROD criterion of 12 ug/l). 
 

o For Lead, the 2010 DEQ-7 standards are higher than the ROD 
cleanup criterion (476.8 ug/l for acute and 18.6 ug/l for chronic, 
versus the ROD criterion of 3.2 ug/l). 
 

o For Zinc, the 2010 DEQ-7 standards are higher than the ROD 
cleanup criterion (387.8  ug/l for acute and chronic, versus the ROD 
criterion of 110 ug/l). 

 
 Based on recent sampling, the hardness of water in Silver Bow Creek in the 

vicinity of the Site averages approximately 149 mg/L. So the standards for 
surface water in Silver Bow Creek are calculated using a value of 149 mg/l 
for hardness as per the DEQ-7 instructions in note 12.   

 
o For arsenic, the 2010 DEQ-7 standards are 340 ug/l for acute and 

150 ug/l for chronic.  These are higher than the ROD cleanup 
criterion of 48 ug/l. 
 

o For cadmium, the 2010 DEQ-7 standards are 0.52 ug/l for acute and 
0.1 ug/l for chronic at 25 mg/L hardness; using the DEQ-7 
correction for the Site’s average hardness of 149 mg/l, these values 
become 3.19 ug/l for acute and 0.37 ug/L for chronic. The ROD 
cleanup criterion is 1.1 ug/l, which is lower than the calculated 
acute value and higher than the calculated chronic value.  Results 
for stream samples collected during the previous year were all less 
than the calculated chronic value. 
 

o For chromium, the 2010 DEQ-7 standards are 579.32 ug/l for acute 
and 27.69 for chronic at 25 mg/l hardness; using the DEQ-7 
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correction for the Site’s average hardness of 149 mg/l, these values 
become 2509.48 ug/l for acute and 119.46 ug/l for chronic.  These 
are higher than ROD cleanup criterion of 11 ug/l. 
 

o For copper, the 2010 DEQ-7 standards are 3.79 ug/l for acute and 
2.85 ug/l for chronic at 25 mg/l hardness; using the DEQ-7 
correction for the Site’s average hardness of 149 mg/L, these values 
become 20.38 ug/l for acute and 13.11 ug/l for chronic.  The 
calculated values are higher than the ROD cleanup criterion of 12 
ug/l. 
 

o For lead, the 2010 DEQ-7 standards are 13.98 ug/l for acute and 
0.54 ug/l for chronic at 25 mg/l hardness; using the DEQ-7 
correction for the Site’s average hardness of 149 mg/l, these values 
become 135.64 for acute and 133.62 for chronic.  The calculated 
values are higher than the ROD criterion of 3.2 ug/l. 
 

o For Zinc, the 2010 DEQ-7 standards are 37.02 ug/l for both acute 
and chronic at 25 mg/l hardness; using the DEQ-7 correction for the 
Site’s average hardness of 149 mg/l, these values become 167.97 
ug/l for both acute and chronic.  The calculated values are higher 
than the ROD criterion of 110 ug/l. 

 
The ROD identified the basis for the PCP and Benzo(a)pyrene surface water and discharge to 
surface water cleanup levels as the MCL.  The MCL for each of these is equal to the ROD 
cleanup levels of 1 ug/l and 0.2 ug/l, respectively. 
 
Based on this evaluation, no change to the remedy is warranted.  For PCP, the principal Site 
contaminant, the ROD cleanup criteria are consistent with (or more strict than) current MCLs and 
DEQ-7 standards.   The ROD cleanup criterion for Dioxin TEQ in groundwater (30 ug/l) is 
consistent with the current MCL but is higher than the DEQ-7 human health standard for 
groundwater (2 pg/l).  However, because Dioxin is relatively immobile in groundwater and 
human use of groundwater is restricted by the Controlled Ground Water Area for an area much 
greater than the extent of the PCP plume, this does not impact the protectiveness of the remedy.   
With respect to metals in the plant effluent, the hardness-adjusted DEQ-7 Aquatic Life Standards 
are all higher than the ROD criteria, except for the chronic standard for cadmium (0.8 ug/l) which 
is just slightly below the ROD criterion (1.1 ug/l).  The revised chronic standard does not require 
a change to the selected remedy.  The effluent values for cadmium have not exceeded 0.25 ug/l in 
the last five years.  The selected remedy is protective because it meets the modified chronic value 
for cadmium, as well as the standard identified in the ROD.  However, it is recommended that the 
new DEQ-7 chronic value for cadmium be adopted as a cleanup standard through the appropriate 
decision document.  
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Potential of Vapor Intrusion 
 
Vapor intrusion is an emerging exposure pathway being evaluated by EPA.  According to tables 
in the 2002 guidance, PCP (the primary contaminant) is not sufficiently volatile to present a vapor 
intrusion risk.  In more recent, updated tables, PCP is stated as not sufficiently volatile to present 
a risk from groundwater, but it is possible that impacted soils can present a vapor intrusion risk.  
However, PCP-impacted soils have been addressed by the remedy to date, and DEQ will also be 
implementing institutional controls that restrict residential use of the Site.  When these 
institutional controls are implemented, DEQ will also include a requirement that any structures 
constructed on the Site have proper DEQ-approved indoor air mitigation systems, as appropriate. 
 
The remedy is progressing as expected.  Groundwater treatment is generally effective in removing 
contaminants of concern.  PCP and PAHs in soils are being effectively degraded through 
treatment in the Land Treatment Unit, while dioxins/furans are not effectively removed to meet 
the cleanup standards specified in the ROD.  After remediation, the treated soils containing 
dioxins and furans will remain onsite.  Soils containing dioxins and furans are unlikely to present 
a vapor intrusion risk.  The risks associated with the remaining dioxins/furans in soils will be 
evaluated upon finalization of EPA’s dioxin reassessment, as described above. 
 
Question C:  Has any other information come to light that could call into question the 

protectiveness of the remedy? 
 
Yes.  The dewatering activity at the WWTP located just north of the MPTP negatively impacted 
the capture zone of the MPTP extraction system (which in the absence of such off-Site extraction 
appears to provide adequate hydraulic containment for the groundwater plume at the MPTP site).  
Investigation conducted as a result of the WWTP dewatering determined that PCP concentrations 
in groundwater currently extend north of Silver Bow Creek and the HCC (likely due in large part 
to the dewatering activity), and also determined that water containing PCP was discharged to the 
HCC during the dewatering.  Furthermore, it is likely that low levels of PCP in groundwater that 
were pulled towards the HCC and under the HCC during the WWTP dewatering are now 
discharging at low concentrations to the HCC, since groundwater discharges to the HCC under 
normal conditions.  Surface water concentrations at compliance points in Silver Bow Creek have 
not increased and remain below standards.   Information gathered as a result of the WWTP 
dewatering has led to the identification of several of the “issues” discussed in Section VIII of this 
Five-Year Review.  DEQ and BSB are working cooperatively to develop and implement 
strategies to eliminate negative impacts (including impacts to the capture zone of the MPTP 
remedy) that might otherwise be caused by future WWTP dewatering activities.  
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VIII. Issues 
 
Issues with respect to OU-1 (which is the only operable unit at the Site) are noted on Table 11. 
 
Table 11:  Issues 

Issues 

Affects 
Protectiveness 

(Y/N) 

Current Future 

The Controlled Ground Water Area (CGA) implemented in October 2009 does 
not explicitly address large increases in groundwater extraction from existing 
infrastructure, such as is used for dewatering at the Butte-Silver Bow 
wastewater treatment plant (WWTP) to allow for construction at that facility.  
Such extraction negatively impacts the MPTP capture zone.   

N Y 

There are potential remaining sources of PCP contamination in the subsurface  
beneath power poles north of the Near Creek Recovery Trench (NCRT).  N Y 

PCP is currently observed in groundwater north of Silver Bow Creek and north 
of the HCC, likely due to in large part to dewatering at the WWTP.  The point 
of compliance for groundwater needs to be clarified to ensure that cleanup 
levels are met in accordance with the ROD. 

N Y 

Although current zoning precludes residential uses of the Site, permanent ICs 
for soil have not yet been established to prevent residential use of the property. N Y 

The hardness-adjusted DEQ-7 Aquatic Life Standard for the chronic standard 
for cadmium (0.8 ug/l) is below the ROD criterion (1.1 ug/l).     N N 

 
 

 
IX. Recommendations and Follow-up Actions 
  
Recommendations and follow-up actions for OU1 (which is the only operable unit at the Site) are 
listed in Table 12.  
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Table 12:  Recommendations and Follow-up Actions 
 

Recommendations/ 
Follow-up Actions 

Party 
Responsible 

Oversight 
Agency 

Milestone 
Date  

Follow-up Actions:   
Affects 

Protectiveness (Y/N) 
Current Future 

Modify the existing Controlled 
Ground Water Area established 
in October 2009 to address 
significant increases in 
groundwater withdrawals from 
existing infrastructure that are 
planned in the vicinity of MPTP. 

Butte-Silver Bow 
County Health 
Department, as 
sponsor of the 

original 
Controlled 

Ground Water 
Area; DEQ 

DEQ, EPA,  12/31/13 N Y 

Remove PCP contaminated soil 
beneath power poles. 

DEQ EPA, DEQ 9/30/12 N Y 

Clarify the points of compliance 
for groundwater to reflect the 
current configuration of Silver 
Bow Creek, the current PCP 
plume distribution, and the 
updated conceptual site model. 

EPA, DEQ EPA, DEQ 12/30/12 

 

N Y 

Develop and implement 
permanent ICs to prevent future 
on-site residential use and 
restrict land use where waste has 
been left in place above levels 
that allow for unlimited 
use/unrestricted exposure. 

DEQ, EPA, 
Butte Silver Bow 

County 

DEQ, EPA 1/1/16 N Y 

Through the appropriate decision 
document, adopt the August 
2010 DEQ-7 chronic value for 
cadmium as a cleanup standard. 
The revised chronic standard 
does not require a change to the 
selected remedy because it meets 
the modified chronic value for 
cadmium, as well as the standard 
identified in the ROD.  

DEQ, EPA DEQ, EPA 12/30/12 N N 
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X. Protectiveness Statement(s) 
 
The remedy at OU 1 currently protects human health and the environment because exposure 
pathways that could result in unacceptable risk are being controlled by soil containment, 
hydraulic capture of impacted groundwater, access controls, and a Controlled Ground Water Area 
(an institutional control).  However, in order for the remedy to be protective in the long-term, the 
following actions need to be taken to ensure long-term protectiveness:      
 

• Document that the Controlled Ground Water Area has been modified to address large 
withdrawals of water from existing infrastructure in the vicinity of the Site.   
 

• Characterize and remove potential sources of PCP beneath power poles north of the 
NCRT. 
 

• Update site information to account for the current PCP plume distribution and the 
reconstruction of Silver Bow Creek that occurred after the ROD was completed.   
 

• Implement permanent and enforceable ICs to prevent future on-site residential use. 
 

• Treated soils are expected to contain dioxins above the current ROD cleanup levels, and 
appropriate management of these soils will be evaluated and the administrative 
record/ROD will be updated once EPA has finalized the revised interim preliminary 
remediation goals (PRGs) for dioxin and dioxin-like compounds.  Re-evaluate appropriate 
cleanup standards for dioxin and dioxin-like compounds in groundwater at that time as 
well. 

 
 
XI. Next Review 
 
The next Five-Year Review for Montana Pole and Treating Plant Site is required by June 2016, 
five years from the date of this review. 
 
 

XII. References 
 
Site documents reviewed and/or referenced are listed in Section VI.  Other references are 
provided below. 
 

• Information regarding the Butte Alluvial and Bedrock Controlled Ground Water Area - 
http://www.dnrc.mt.gov/wrd/water_rts/cgwa/butte/default.asp 

• Lower Area One (LAO) Construction Report, Volumes 1-6, 2002 (HKM Engineering and 
Anderson Engineering) — PDF, except many drawings not included 

• Current zoning in the vicinity of the MPTP site is provided at 
http://www.bsb.mt.gov/docs/maps/zoning.pdf) 

http://www.dnrc.mt.gov/wrd/water_rts/cgwa/butte/default.asp�
http://www.bsb.mt.gov/docs/maps/zoning.pdf�
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• Montana Department of Environmental Quality, February 2010.  Circular DEQ-7, 
Montana Numeric Water Quality Standards. 
http://www.deq.mt.gov/wqinfo/circulars/DEQ-7.pdf 

• U.S. Environmental Protection Agency, December 2010.  Recommended Toxicity 
Equivalence Factors (TEFs) for Human Health Risk Assessments of 2,3,7,8-
Tetrachlorodibenzo-p-dioxin and Dioxin-Like Compounds (EPA/100/R 10/005) 
http://www.epa.gov/raf/files/tefs-for-dioxin-epa-00-r-10-005-final.pdf 

http://www.deq.mt.gov/wqinfo/circulars/DEQ-7.pdf�
http://www.epa.gov/raf/files/tefs-for-dioxin-epa-00-r-10-005-final.pdf�
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